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CLEANING PHILADELPHIA’S SLOW-SAND FILTERS 
MECHANICALLY 


By Grorce G. Scuaut! 


The first unit of the slow-sand filters for Philadelphia was com- 
pleted in 1902 and was put into operation under the direction of 
John W. Hill, but it was not until 1912 that the filtration program 
was completed and the entire city placed on a filtered-water basis. 

During the early days of slow-sand filters, the plants were con- 
structed with large open courts which provided a place for storing 
sand after it was washed. The dirty sand was wheeled in barrows 
to the sand-washers situated on the court; it was washed there and 
then spread out in bins and exposed to the action of the air and the 
sunlight because this was supposed to be beneficial to the sand, but 
it was a slow and costly procedure. After this method had been 
practised for about a year, it was found that sand could be removed 
from the filter to the sand-washer on the court by means of portable 
ejectors and hose. Not long after this, the portable separators de- 
veloped by E. M. Nichols for the Philadelphia Sand Filters were 
made a part of the ejector outfit. Thus, a complete sand-washing 
unit was available which could be moved easily from place to place. 
However, since the inventor was not satisfied with this method, he 
developed a machine recently whereby the sand can be scraped and 


1 Superintendent in charge of Belmont Filters, Bureau of Water, City of 
. Philadelphia. 
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fed to an ejector by means of a screw conveyor, thus eliminating 
much hand scraping and shoveling. The machine is illustrated in 
figure 1. 


THE NICHOLS SCRAPER 


The machine developed by Mr. Nichols consists of a structural 
‘steel chassis mounted upon caterpillar treads in a manner similar 
to that used in the ordinary tractor, but the treads are made of 
wood instead of iron; it is driven by a 2-h.p. electric-motor. The 
speed of the motor is reduced considerably by means of a gear- 
train and worm-drive, together with a friction wheel and plate 
drive, providing the machine with a forward travel of from 2 to 24 
inches per minute. Across the front of the machine is the screw 
conveyor which scrapes the sand and carries it to a hopper located 
at the center, just back of the screw. In the hopper is an ejector. 
Water, at a pressure of 90 pounds per square inch, enters a nozzle at 
the bottom of the ejector. A spray pipe equipped with small nozzles 
is located around the bottom of the ejector on the inside, by means 
of which jets of water pass across the ejector bottom, and this proc- 
ess mixes the dry sand with sufficient water to allow it to be picked 
up by the ejector. After the mixture of sand and water passes 
through the throat of the ejector, it is passed to the separator which 
is carried upon the frame of the machine. Baffle plates located in 
this separator cause the sand to be separated from the water and, 
after the sand collects on the conical bottom, it is drawn off through 
a 2-inch hose and replaced in the depression left at the rear of the 
machine. The dirty water passes out at the top of the separator 
through a 3-inch hose to the wash-water pipes and is then passed to 
the catch-box at the filter entrance. 

The operation of placing the machine in the filter consists of push- 
ing it into the sand-run entrance on a truck, suspending it from the 
roof by means of a chain-hoist, removing the truck and lowering 
the machine until it rests on the surface of the sand. The total 
weight of the machine when suspended from the roof of the filter 
is about 3000 pounds. After the separator has been placed on the 
machine and filled with water and sand under operating conditions, 
the total weight is approximately 6000 pounds. The pressure on 
the sand that is caused by the machine is insignificant because that 
portion of the sand at the rear of the machine is spaded before the 
washed sand is relaid. An operator and helper comprise the wash-_ 
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ing crew. The helper’s chief duty is to relay the washed sand as it 
is drawn from the separator. 

The sand can be scraped to any desired depth, but it is neces- 
sary to keep the sides free from sand by scraping a trench on each 
side and piling the sand ahead of the machine. A lever equipped 


TABLE 1 


Cost sheet for cleaning a 0.735-acre filter to a depth of 14.3 inches with the 
Nichols Scraper 


TIME RATE TOTAL 
dollera | dollars | dollere 
Moving the machine in and out: 
Scraping: 
Washing: 
172 0.56 96. 32 
365 0.50 182.50 | 310.02 
Quantity of water used, 1,695,000 gallon at $39 per million gallon... 50. 86 
Electric power consumed, 212 kw-hr. at $0.01 per kilowatt-hour..... 2.12 
Total quantity of sand washed, cubic yards.......................0000- 1, 413 


with a ratchet is located on each side of the machine, by means of 
which the chassis can be raised or lowered to vary the depth of the 
cleaning according to the contour of the sand. Each tread is inde- 
pendent of the other so that the machine can be made to turn on its 
own radius. 

To clean the bed, it is only necessary to work the machine up one 
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bay and down the next bay until all the sand has been washed. The 
sand between the piers and out of the path of the machine must be 
shoveled onto the machine’s path for cleaning. The cost sheet for 
cleaning a 0.735-acre filter with the Nichols scraper is presented in 
table 1. 

The turbidity of the sand before cleaning, in the operation re- 
ferred to in table 1, was as follows: 


Turbidity 
p.p.m, 
5 to 8 mehes below the 350 
8 to 14 inches below the surface...............cccccceccescecs 350 


The turbidity of the sand after washing to a depth of 14.3 inches 
as in table 1 was 350 p.p.m., and the dischare’.’ ater showed a 
turbidity of 4500 p.p.m. , 

The average turbidity remaining in the sand after washing is 
about 150 p.p.m. If, however, the sand is unusually dirty before 
cleaning, the residual turbidity after washing may run as high as 
350 p.p.m. 

A quantity of sand is carried away with the discharged water and 
this is caught in a box at the sand-run entrance (see fig. 2). With 
a discharge rate of 125 gallons per minute, the quantity of sand 
when cleaned and dry is about 3 pound for every 52 gallons of 
water discharged. For the cleaning to a depth of 14.3 inches this 
amounted to 53 cubic yards. For the average depth of cleaning, 
it is roughly 0.5 per cent of the total sand washed.? The sand is 
fine and very uniform as is shown by the following analysis: 


MESH | CHARACTERISTICS 
100 | 80 60 50 10 per cent 60 per cent — 
2.0 | 10.3 45.5 88.4 | 0.18 mm. | 0.28 mm. 1.6 


? The discharge rate and the sand carried away with the discharge water 
were determined by collecting a barrel, the volume of which is known, of dis- 
charge water and recording the time to fill. Then the sand was allowed to 
settle out and the dirty water decanted. After washing this sand free of 
suspended matter it was dried at 100°C. and the volume measured and also 
the weight recorded. 
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If it is desired to salvage this sand, it is only necessary to wash it 
by the ejector-separator method and to spread it over the sand in 
the filter; the sand, after washing by this method, has practically 
the same physical character as to size as it had before. To use 
any of the methods already mentioned, it is necessary to have the 
water drained from the filter. 


BLAISDELL TYPE OF FILTER-WASHER 


H. W. Blaisdell,? a filtration engineer, conceived the idea in 
about the year 1900 of washing sand under water by means of a 
machine, using the principles of agitation and of the upward flow of 
water. The machine, resembling the ordinary type of crane, was 
built vo rum on tra*ks attached to the side walls of the filter, and the 
first installation was made at Yuma, Ariz. It consisted of a steel 
compartment 0. .a.iber which could be raised and lowered and 
also moved across the filter from side to side on tracks located on 
the crane. Inside of the chamber was a large hollow wheel having 
hollow teeth located on its circumference and pointing downward; 
the teeth had small holes in them and, when the chamber was 
lowered so as to just graze the surface of the sand, the teeth were 
then beneath the sand surface. By pumping water through the 
small holes in the teeth, jets of water were thrown in a radial direc- 
tion toward the hub of the wheel while it rotated slowly as the 
machine moved along the track. These jets of water washed the 
sand within the circumference of the wheel and, as the dirty water 
came to the surface within the chamber, it was only necessary to 
pump this water out and to discharge it into a trough on the side wall 
of the filter which conveyed the dirty water to the sewer. To clean 
the bed, it was customary to have the machine work back and 
forth until the full width of the filter was washed. 


BLAISDELL BELT-TREAD FILTER-WASHER* 


The use of the track machine was limited to filters of special design 
and it could not be used in the usual slow-sand filters, especially in 
those of the groined-arch construction. In recent years the in- 
ventor conceived improvements by which a sand washer is made to 
travel bodily on the sand bed and tracks are not required. This took 


See Rapid Fine-Sand Filtration, Journat, Vol. 14, No. 6, p. 581. 
‘ The first installation consists of six machines. 
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the form of a tractor with long wide endless-belts for treads and, 
in 1922, the first machine of its kind was tried in the Belmont Fil- 
ters,> for the Philadelphia Water Bureau. Although not entirely 
successful during the first trial, its merit was recognized as a prac- 
tical method of cleaning slow-sand filters that were already built. 
After further experimenting with the machine, the type shown in 
figure 3 was developed. 

The machine consists of a structural steel chassis upon which are 
mounted a gasoline engine, the driving mechanism and a washing 
head. A belt-tread, driven by sprockets and chains, is located on 
each side of the chassis. The washing-head is made up of the wash- 
ing chamber, which contains six stirrer-wheels equipped with teeth, 
the floats or air-chambers constituting what are known as the front 
and the rear shoes. The six stirrer-wheels are each 1 foot in diameter 
and are attached to the lower ends of the shafts shown above the 
washing-chambers. ‘Three wheels revolve clockwise, at 65 r.p.m., 
while the other three wheels revolve in a counter-clockwise direc- 
tion. Each wheel has eight teeth and these can be of any desira- 
ble length. 

At the upper end of each stirrer-shaft is a gear case containing 
the driving-gears, which run in oil. One drive-shaft connected to 
the engine transmits the power to the stirrer-wheels. The washing- 
head, as a unit, is pivoted to the two radius-arms that raise and 
lower it, and, by means of this pivot connection, the unit follows 
the contour of the filter surface. Although the washing-head weighs 
approximately 1000 pounds, it adds practically no weight to the 
tractor when submerged. The weight of the filter-washer when 
operating is approximately 8000 pounds. Centrifugal pumps con- 
nected by a single drive-shaft driven by a silent-chain connected 
to the transmission supply the water for the teeth and lift the dirty 
water from the washing-chamber, discharging it into a 3-inch hose 
which conveys it to the wash-water pipes leading to the settling-box 
at the filter entrance. All water used for washing the sand is 
pumped directly from the surface water in the filter. 

In the head of the washing-chamber is a 34-inch mesh screen to 
protect the pumps from foreign material. The machine is designed 
to wash somewhat more than one-half of the width between the 
piers, thus making it necessary to make two trips in each bay to 


5 All the experimental work, together with the final acceptance test, was 
performed at Belmont Filters from the year 1922 to the year 1925. 
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accomplish a single cleaning. As shown in figure 3, the washing- 
chamber is 80 inches wide and 24 inches from the heel of the front 
shoe to the toe of the rear shoe. The total quantity of dirty water 
discharged into the sewer is approximately 175 gallons per minute, 
40 gallons of which represents water supplied by the force pump to 
the teeth. The proper size of the holes in the teeth is determined 
by experience, to meet specified conditions. The most desirable 
size found by experience at the Belmont Filters has been either two 
s-inch or three ;°;-inch holes. 

The washing-head is raised or lowered as a unit by means of a 
lever and ratchet located near the operator’s left hand. His right 
hand rests on the steering-wheel, which operates the differential 
mechanism that allows either belt-tread or both belt-treads to 
move. <A lever operates the clutch between the engine and the 
transmission. Another lever controls a clutch that allows the 
pumps and the stirrer-wheels to be started or stopped. The trans- 
mission is similar to that of an automobile, except that the gear-ratios 
are somewhat different. The transmission has three forward speeds; 
namely, 5, 10, and 15 feet per minute. One reverse speed of 10 
feet per minute is provided. 

The belt-tread consists of two endless rubber-covered-fabric belts 
to which metal cleats are attached. The belts are 27 inches wide 
and run over two driven wheels at each corner of the tractor; each 
wheel is 24 inches in diameter by 13 inches wide and is separated 
from the other wheel by a 1-inch slot. The center-to-center dis- 
tance between the two wheels on each side is approximately 60 
inches, and varies with the tension of the belt. The pressure on the 
sand when washing, due to the weight of the machine, is about 23 
pounds per square inch, or less than that caused by the average person 
when walking on the sand of the filter. Slippage between the wheels 
and the belts cannot occur owing to an ingenious drive. Each belt- 
tread is independent of the other so that the washer can be made to 
turn on its own radius. 


OPERATION 


Normally, the washer operates with the washing unit ahead. To 
wash a filter, it is only necessary to drain the water to within 2 
feet of the surface of the sand and to shut down the filter. By 
means of a ramp at the sand-run entrance, the washer enters the 
filter and operates entirely under its own power. When the tractor 
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is on the sand of the filter, the discharge hose is connected, the 
pumps are primed, the stirrer-wheels are started and, at the same 
time, the washing-unit is lowered until the shoes just graze the surface 
of the sand. The machine is then ready to travel over the filter and 
to remove the clogging matter and any entrained air from the sand 


TABLE 2 


Cost sheet for washing a 0.735-acre filter twice over, using a Blaisdell Belt-Tread 
Filter-Washer equipped with 6-inch and 8-inch ieeth. Speed 10 feet 


per minute 
TIME RATE | TOTAL peng 
hours dollars dollars dollars 
Moving the machine in and out: 
1 0.625 0.625 
1 0.500 0.500 1.125 
Washing: 
Quantity of water, gasoline and oil used: 
Water, 250,000 gallons at $15 per million gailons................. 3.750 
Gasoline, 23 gallons at $0.17 per 3.910 
Total quantity of sand washed,* cubic yards.................0eeeeeees 590 
Rate of washing per hour,} cubic yards... 29} 


* The total amount of sand washed is obtained by multiplying the depth 
of cleaning by the area of the filter; it is not a function of the number of 
trips. The depth of cleaning is 2-inches less than the longest tooth used. 

+ The rate of washing per hour is the number of cubic yards divided by 
the net time of washing, which, in this case, was 20 hours. 


(see fig. 4). The speed of the engine is controlled by a governor that 
causes the machine to maintain a definite speed of travel, depending 
upon the gear-ratio used. The washing-crew consists of a driver 
and a helper, the duty of the helper being to attend to the hose as it 
floats on the water and to make all connections. The men wear 
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water-tight rubber suits commonly called waders. A cost sheet for 
washing a 0.735-acre filter, using a Blaisdell belt-tread filter-washer 
is presented in table 2. 

As a means of affording comparisons of the costs per cubic yard 
of washing sand, the following data are stated: 


Method Dollars per cubic yard 

With a Blaisdell Belt-Tread Filter-Washer..................... 0.06 

The turbidity of the sand before cleaning® was as follows: 

Turbidity 
p.p.m. 

3 to 5 inches below the surface... . 500 

5 to inehes below the Gurtaee: sus 400 


The turbidity of the upper 8 inches of sand after each of four 
washings was: 


Turbidity 
p.p.m. 


The turbidity of the discharged water after each of four wash- 


ings was: 
Rate of travel Turbidity 
Feet per minute p.p.m, 


The foregoing data are for a very dirty filter. Under normal 
conditions, two trips over the bed are sufficient. The sieve analysis 
for various washings is stated in table 3. 


SAND REMOVAL AND CONDITIONS AFTER WASHING 


The quantity of sand carried away by the discharged water is 
very small; it is caught in a settling box at the sand-run entrance 


6 The turbidity of the sand is determined by taking 100 grams of sand and 
shaking it 100 times while immersed in 1 liter of water, and then reading the 
turbidity of the water. 
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(see fig. 2). With a discharge rate of 175 gallons per minute, the 
quantity of sand when clean and dry is about 1 pound for every 52 
gallons of water discharged, or, for the usual cleaning, consisting of 
one length-wise wash and one cross-wise wash, it is about 1 cubic 
yard. This sand has practically the same physical characteristics 
as that used by Blaisdell in his rapid fine sand filters. It is possible 
to prevent the loss of this fine sand even with higher discharge rates, 
for very recently the discharge rate has been increased to 220 gal- 
lons per minute with practically no sand in the discharge water. 
If, after washing the filter, the water in it is drained so that its 
level is below that of the sand surface, a very thin skim of mud is 


TABLE 3 
Sieve analysis for various washings 


MESH 
~ 
100 | 80 | 60 | 50 | 40 | 30] 20); & | & | FS 

S 

mm. mm, 

Original condition....... 1.0} 5.1/11.3)16. 4/27.0/61.6) 0.33 | 0.85 | 2.58 
First washing........... 3.2/10.0)14. 0/26. 5)62.0) 0.35 | 0.85 | 2.48 
Second washing......... 4.3/10.0)15. 5/28.0/64.0) 0.35 | 0.81 | 2.32 
Third washing.......... 3.4)10.0/14. 8/27. 1/62.4) 0.35 | 0.83 | 2.38 
Fourth washing......... 4.3/11.5)17.5|29. 6/64.2) 0.33 | 0.80 | 2.42 


Sand carried away with 
the discharged water.. 7.4/29.1/67.4 0.20 | 0.33 | 1.65 


formed over the entire surface of the bed. This might be called an 
artificial ‘‘schmutzdecke.” Beneath this, the sand is uniformly 
clean and bright and has the appearance of being uniformly relaid; 
with the exception that, upon close examination, it is noticed that a 
thin layer of very fine sand underlies and is just beneath the skim 
of mud. This fine sand is the result of the classification of the sand 
grains by the upward washing. The layer of fine sand, together 
with the so-called ‘“schmutzdecke,” gives the filter a high initial 
efficiency. Too much fine sand left on the surface of the filter 
reduces the total yield so that it is highly desirable to allow most 
of this fine sand to be carried off with the discharge water. 
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9.9 milion galions. 


No. 16. Final filter cleaned by Blaisdell Belt-Tread Filter Washer. 


Average daily yield per acre = 5.8 million gallons. 


Average aally yieia per acre 


gaions. 


= 181.0 million gallons. 


Total yield per acre 


topped in order to give it another wash. 


— 


Filter was s 


No. 2. 


CLEANING SLOW-SAND FILTERS MECHANICALLY 


RATE, LOSS OF HEAD, TURBIDITY AND BACTERIA REMOVAL 


The rate, loss of head, turbidity and bacteria removal from filters 
cleaned by the Nichols and by the Blaisdell machines are shown in 


September 1925 Ocfober 
1G 17 18 19 20 21 22 23 24 252627 2629 301 25 45 8 9 
T T 7 7 
| | 
: 
Cc 5 +— + + i Ly 
2 2a | | 
= ¢ 
=3 a | } 
o 4 4 + 
66 =No 2 Filter | 
= ff | 
— 
| 
| | | | | 
| = | | 
| | | 
| | | | | + | 
| | | | | | 
= |__| Average 
P.P.M Removal] | it T | | | | | 100 
App Water | | 2300 [3200 78007 7001 3600 | 5600) 5600] 3100 |9000| [4700 | 4400 | 
EFF No.2 | | 3 2 - 
BacteriazRemoval| | - 299 [399] 199/999 1s 
per EFF. No. If = - - 2 4 2 ! 12 [96] | 15 
+ + —+ — + — — 
Removal - - - "999 [999/999] [393] 398/98 4) 
Removal | 99.9 [999/999] 999 [999/999] 999 [599/399 399 


Fic. 7. BELMONT FILTERS 


No. 2. Final filter cleaned by Blaisdell Belt-Tread Filter Washer. Total 
yield per acre = 113.0 million gallons. Average daily yield per acre = 6.0 
million gallons. 

No. 11. Final filter cleaned by Blaisdell Belt-Tread Filter Washer. Total 
yield per acre = 107.0 million gallons. Average daily yield per acre = 6.0 
million gallons. 

No. 16. Final filter cleaned by Blaisdell Belt-Tread Filter Washer. Total 
yield per acre = 134.0 million gallons. Average daily yield per acre = 6.0 
million gallons. 


figures 5, 6, 7, 8 and 9. The applied water was obtained from the 
preliminary or roughing filters. All bacterial counts are on agar 
for 24 hours at 37°C. before chlorination. 

It is interesting to note the high efficiency obtained when starting 
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the filters at high rates following a cleaning with a Blaisdell machine. 
In the case of all filters cleaned by the Blaisdell washer, they were 
started immediately after sand samples were collected; thus, no 
preliminary treatment like raking or cultivating was done. If it is 
not desirable to see the condition of the filter after cleaning, the 


October 1923 
123 456 78 910 il 1213 14 IG IT 18 1920 21 2223 24 25 26 


o 


Rate of Filtration 
Million Gallons 
> 


per Acre per Day 


wie | 
— 
2 
- - 
Average 
ppm. [Flt o 
Removal 100 
Bacteria |App. Water 720 | 580 |1900/6400| 2500 |9700/i0000| 5000 |3800 [12000] 5300 
per |Eff.No.9 12 13 | 49 17 16 | IG 23 | 33 | 76 | 26 
A Removal] | 98.2 | 98-5 [99.3/99.2] 99.3 [997/998] 99.6 [991/994] 99.4 


Fia. 9. BeLMontT FILTERS 


No. 9. Final filter cultivated by Cleveland Tractor to depth of 4 to 5 
inches. Total yield per acre = 228.0 million gallons. Average daily yield 
per acre = 9.5 million gallons. First cultivation after Blaisdell Wash. 


supply water can be turned on while the machine is moving from the 
filter thus allowing immediate operation. This gives a better idea 
of what the machine is capable of doing. It is, however, my ex- 
perience that cultivating the surface of the sand before putting the 
filter into operation will greatly lengthen the run, thus giving a 
greater quantity of water between cleanings. 
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CONCLUSION 


The Blaisdell washers in their present design have given the re- 
sults anticipated by the engineers of the Philadelphia Water Bureau; 
but, until the runs of filters so washed have extended over at least 
a period of one year of service and the seasonal changes have given 
their reflections, the Bureau of Water hesitates to give conclusive 
figures relating to costs on the operation of the entire plant. 

This paper would not be complete without mentioning the co- 
operation received from our laboratory under the direction of Dr. 
George E. Thomas in performing the analytical work. Throughout 
the entire time Alex. Murdoch, Chief Engineer, Seth M. Van Loan, 
Deputy Chief, and A. Tolson, General Superintendent of Filters, 
Bureau of Water, have been constantly in touch with the work, and 
it is due to their suggestions that most of the foregoing information 
has been obtained. 


DISTRIBUTION FEEDER SURVEY AS A BASIS FOR 
IMPROVEMENT STUDIES! 


By V. Bernarp Stems? anp K. Wison® 


Maintenance and reconstruction of the water distribution system 
in Baltimore are guided chiefly by the results of the routine pitom- 
eter survey conducted by the Conservation Sub-division of the 
Distribution Division. This pitometer survey is a nucleus about 
which are grouped other routine companion surveys, which are also 
conducted continuously as an essential function of maintenance. 
Results of the various surveys, which are concerned with the interior 
as well as the exterior condition of the pipe system, are brought to- 
gether and analyzed, and the actual physical condition of the pipe 
system and the actual performance of the distribution system are 
ascertained. This information becomes the basis of new distribution 
design and with it the need for improvements or modifications and 
changes in the distributing system are known and applied. The 
companion surveys mentioned consist of the electrolysis, the valve, 
the pressure and the fire flow surveys. 

Soon after the inauguration of this system of studying the actual 
performance of the distribution system under field conditions, it 
became evident that certain of the principal feeder mains were not 
functioning properly for the purpose for which they were designed. 
It also became evident that, although the analyses of the water waste, 
pressure, and fire flow surveys, when correlated, indicated inefficient 
performance by the distribution system in certain cases, yet the 
specific cause could only be guessed; and, indeed, the data that could 
thus be collected to show the percentage of efficiency of the several 
mains were judged unreliable. It seemed advisable, therefore, to 
our engineers that a separate investigation of flow conditions be made 
at points indicated by their study of the regular maintenance surveys. 
Direct measurements with the pitometer and loss of head tests by 


1 Presented before the Buffalo Convention, June 10, 1926. 
2 Water Engineer, Baltimore, Md. 
* Chief Engineer, The Pitometer Company, New York, N. Y. 
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suitable pressure gauges, which had to be developed to meet the 
special needs of precise measurements, were deemed the best instru- 
ments adapted to this study. 

Although we believe the investigation which was planned should 
be undertaken without delay, we were reluctant to withdraw our 
regular operators from their regular survey work; nor was it possible 
for us to enlarge our organization for this purpose. 

For work so highly technical and precise, experienced operators 
would be required. The Pitometer Company was called upon, there- 
fore, for the necessary instruments and engineers to coéperate with 
our Department in its investigation. Our studies covered a period of 
approximately four months, and included the investigation of mains 
ranging in size from 16- to 60-inch in diameter for which approximately 
150 gauging points were located. We are certain from the results 
obtained that the cost of this work has been justified. 

Feeder mains designed to perform important functions in the dis- 
tribution system were found to be doing no appreciable part of the 
work contemplated for them, and consequently other mains were 
found with velocities higher than desirable. Had rule of thumb 
methods been adopted, instead of a more scientific basis for improve- 
ment design, these conditions might have led to the uneconomic 
addition of other mains to the distribution system for the purpose of 
carrying the necessary water not delivered by those mains working 
below capacity, or to relieve the load on those mains in which very 
high velocities were found to exist. 

Since the data obtained also clearly indicated the interior condition 
of the mains, the information was of great value in determining the 
advisability of cleaning some of the mains for the purpose of saving, 
at least for a period of years, additional construction. 

About the same time that the distribution feeder survey was under- 
taken the Department inaugurated a water main cleaning program 
to correct conditions of decreased feeder capacity. From our avail- 
able sources of information, this program included only feeder mains 
and important distributing mains, for it is difficult to determine the 
necessity for cleaning short secondary distributing mains, unless 
sub-division is resorted to and many pitometer measurements taken. 
On the other hand, it is not difficult to determine the necessity for 
cleaning feeder mains or long unsupported distributing mains, if there 
are any in the system, and also of determining, after cleaning, the 
benefits derived. Thus, by cleaning we were able to restore the 
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REMARKS 


TABLE 1 
First service zone of distribution 
inches | feet 

Washington Street, E...| 40 | 6,770 | 2.40 | 1.36 71 
Washington Street, W...| 40 | 6,770 | 2.96 | 1.441 87 
Washington Street, E...| 40 | 4,625 | 1.83 | 0.843 71 
Washington Street, W...| 40 | 6,360 | 2.04 | 0.61 93 
Madison Street......... 30 | 1,255 | 1.15 | 0.32 90 
Lombard Street......... 40 | 4,830 | 1.76 | 0.50 91 
Hopkins Place.......... 40 | 2,940 | 1.79 | 0.442; 118 
Hanover Street......... 30 | 1,915 | 1.79 | 0.63 98 
22nd and Ensor Streets.} 48 | 4,030 | 3.39 | 0.892; 114 
Ensor Street............ 36 850 | 3.08 | 3.30 61 
Ensor Street............ 36 850 | 2.71 | 2.12 68 
John Street............. 30 | 2,960 / 1.6 | 0.642 87 
St. Paul Street.......... 30 | 1,130 | 0.52 | 0.177 56 
1,130 | 1.16 | 0.71 59 

Taylor Street........... 60 | 7,000 | 3.62 | 0.686 | 120 
Montreal Street......... 30 | 1,775 | 2.27 | 0.76 110 
North Avenue........... 36 | 1,100 | 2.34 | 0.817 99 
Washington Street...... 48 | 2,115 | 3.12 | 0.945 | 102 
North Avenue.......... 48 | 9,690 | 0.58 | 0.021 | 148 
0.785) 0.113 81 

Lennox Street.......... 40 | 4,240 | 2.87 | 1.41 85 
MeMechen Street....... 40 | 1,100 | 1.65 | 0.54 98 
Hofiman Street......... 40 | 2,240 | 3.34 | 1.48 98 
North Avenue, N.S.....| 36 | 1,250 | 2.19 | 0.432 | 130 
North Avenue, N.S..... 36 | 1,275 | 2.0 | 0.502 | 110 
Henrietta Street........ 30 | 2,870 | 1.48 | 0.383 | 106 
Greene Street........... 30 | 2,465 | 1.59 | 0.365 116 
Lombard Street......... 30 | 1,550 | 0.75 | 1.096 31 
Hollins Street.......... 30 635 | 0.86 | 1.418 30 
Hoffman Street......... 30 | 1,040 | 1.69 | 0.481 | 107 
Biddle Street........... 30 | 1,900 | 1.51 | 0.421 | 102 
Cathedral Street........ 30 | 2,005 | 0.81 | 0.34 62 


Numerous side 
connections. 

Measurements 
at ends 


Low  veloeity 
combined 
with short 
length make 
test unrelia- 
ble. How- 
ever, results 
check 
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TABLE 1—Concluded 


inches | feet feet 

Eager Street............ 30 | 1,660 | 1.10 | 1.14 44 

Madison Street......... 40 | 5,000 | 2.85 | 1.18 92 

Greene Street........... 30 800 | 2.10 | 0.63 115 

North Avenue, 8.8...... 36 700 | 2.76 | 2.0 91 

Eager Street............ 30 | 1,200 | 2.04 | 0.583 | 116 

Eager Street............ 30 | 3,055 | 2.32 | 1.505 79 

Russell Street. ......... 30 | 1,790 | 0.30 | 0.06 61 

Mt. Royal Avenue...... 30 | 1,100 | 0.66 | 0.09 102 

Mt. Royal Avenue...... 48 710 | 1.81 | 0.85 63 | Short length of 
pipe in- 
creased pos- 
sibilities for 
errors suffi- 
cient to de- 
stroy ac- 
curacy of test 


capacity of several important mains to approximately the capacity of 
those mains when new; in other words, we found pipe cleaning to be 
a very practical method of raising the pipe coefficient of mains known 
to be functioning poorly, because of tuberculation. 

Naturally, these mains were the ones whose age of service were 
greatest. Conditions in Baltimore also make this true, for greatest 
tuberculation was disclosed in the pipe lines which were laid and in 
service for a period of years, prior to the construction of our filtration 
plant. The water which we now serve is not considered corrosive, 
being filtered and treated at the Montebello Filtration Plant, but we 
are now attacking the problem of reducing pipe corrosion to the 
minimum by more refined methods of raw water treatment. 

As the practical result of our pipe cleaning program, which may 
properly be considered as related to our distribution feeder survey, 
we have concluded that low pipe coefficients due to tuberculation may 
be expected in the very oldest mains in service, that cleaning is jus- 
tified, and that cleaning may be the most economically performed in 
the case of larger mains. From this point of view, we have also 
concluded that, although pipe capacities may be increased to equal 
approximately the capacity of new pipe, the expense of cleaning the 
water mains of small size as compared to the cost of installing new 
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and larger pipes, to replace the old mains in areas where the consump- 
tion is increasing, is not justified. 

However, pipe cleaning was not deemed advisable in all cases 
where the loss of head was found to be high with a correspondingly 
low pipe coefficient. In a large number of tests, velocities were so 
slight that a reduction in the loss of head even to a point where the 


TABLE 2 
Second service zone of distribution 
inches | feet 
Oliver Street............] 36 | 2,360 | 3.98 | 3.73 74 
North and Greenmount 
cee 36 | 4,100 | 3.43 | 2.32 82 

Greenmount Avenue....| 36 | 2,225 | 1.55 | 2.07 40) 

Greenmount Avenue....| 36 | 1,800 | 0.88 | 0.11 110 

Greenmount Avenue....| 36 | 1,900 | 0.72 | 0.158 74 

Greenmount Avenue....| 36 | 7,350 | 4.39 | 4.74 72 

North Avenue.......... 30 | 1,530 | 2.15 | 2.35 58 

Wilson Street........... 30 | 2,480 | 3.24 | 3.06 75 

Wilson Street........... 30 | 2,395 | 2.29 | 0.877 | 105 

Riggs Avenue........... 30 | 1,970 | 1.98 | 1.11 79 

North Avenue.......... 36 | 5,440 | 2.59 | 1.73 73 

Pennsylvania Avenue...| 30 | 4,400 | 3.13 | 2.02 91 

Park Avenue............ 30 820 | 1.58 | 0.37 115 | Short length 
and small 
total loss 
renders com- 
putation of 
coefficient 
uncertain 

Poplar Grove Street....| 30 | 5,290 | 0.48 | 0.095 73 

Poplar Grove Street....| 36 | 1,410 | 1.69 | 0.496 93 

Poplar Grove Street....| 40 | 1,450 | 0.99 | 0.14 102 

Pennsylvania Avenue...| 30 | 2,000| 1.7 | 0.55 100 


loss would be zero, would not increase the pressure enough to war- 
rant the expense of cleaning. In general, the pipe coefficients 
obtained in our tests were less than are indicated by Williams and 
Hazen’s tables for corresponding ages. This, however, was expected 
as the coefficient determinations were made with pipes under working 
conditions with valves, branches, bends, joints and other fittings in 
place. 


— 


? 
4 
i 


710 Vv. BERNARD SIEMS AND EDGAR K. WILSON 


Tables 1, 2, and 3 give the summarized data obtained on the mains 
in the distribution system investigated. 

Many of the indicated improvements were gotten under way at 
once and the results showed conclusively that a survey, such as this, 
forms a sound basis for additions and revisions to the feeder main 
system, and shows where existing mains could be used to greater 
advantage by making comparatively few changes in the system. 

In the beginning many difficulties were encountered. These diffi- 
culties had to do chiefly with the method of making measurements 
and the type of the measuring apparatus, but were satisfactorily 


TABLE 3 
Third service zone of distribution 
LOCATION DIAMETER LENGTH VELOCITY COEFFICIENT 
inches feet feet/second feet 
Reisterstown Road......... 20 10,125 2.92 1.79 117 
Garrison Avenue........... 16 2,550 1.03 0.90 69 
Garrison Avenue........... 20 2,550 0.64 0.47 53 
Boarman Avenue........... 20 3,050 0.56 0.098 108 
Kate Avenue............... 20 2,550 1.57 1.08 83 
Garrison Avenue........... 20 650 0.65 0.154 98 
Garrison Avenue........... 16 1,830 0.35 0.55 106 
Dolefield Avenue........... 36 4,420 0.70 0.23 59 
Park Heights Avenue....... 20 11,000 3.7 2.22 132 
Reisterstown Road......... 36 11,160 0.75 0.14 82 
Reisterstown Road......... 36 9,180 0.97 0.098 129 
Druid Hill Park............ 20 5,700 2.08 1.95— 80 
Cedar Avenue.............. 16 9,180 3.66 4.38 104 
16 10,000 0.82 0.59 69 


overcome. Instruments, especially for the field loss of head tests, 
were perfected or devised which reduced the percentage of error 
naturally expected in tests of this kind, due to the transfer of eleva- 
tions to the pressure recording device, the short lengths of pipe under 
investigation, and the low velocities, all of which tend to magnify 
any inaccuracy in the results. 

Under the old methods, the flows were often estimated without 
any direct measurement, or by measuring an augmented flow from 
the hydrants. For a loss of head test simultaneous pressure gauge 
readings were often the only basis for computations. The chance for 
error in these estimated flows, resulting in erroneous velocity com- 
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putations, combined with extreme difficulty in making the simul- 
taneous pressure gauge readings, when, as is usually the case the 
pressures were fluctuating, made the results very questionable. 

Where mercury columns could be used the same difficulty due to 
fluctuation of the pressure and consequent fluctuation of the mercury 
column made them available in only a few instances. 

The combination of the pitometer for measuring the velocity with 
some form of pressure gauge to measure the loss of head seemed to 
be an ideal combination, if some of the disadvantages of the pressure 
gauges could be overcome. 

In this work it is desirable to make a measurement of the maximum 
normal velocity. It is, therefore, more or less necessary to make a 
total flow record for twenty-four hours which will give the velocities 
at all times during that period. From this record the maximum 
velocity or the velocities at any particular times may be taken for 
use in studying the flow. By very few assumptions suitable addi- 
tions to cover the fire requirements may be made for study and 
design. 

For loss of head gaugings the use of the pitometer makes the 
measurement of the actual velocity at the time of the test very simple 
and accurate. 

Measurement of the loss of head between each two points pre- 
sented the usual difficulties of such measurements. 

It was impossible on account of the high pressure encountered to 
use mercury columns on this work and an attempt was made to use 
non-recording pressure gauges. The determinations were of no 
value because the constant fluctuations caused serious inaccuracy 
in supposedly simultaneous observations. 

Recording pressure gauges with 12 inch charts were substituted for 
the non-recording gauges. The type of gauge used was calibrated 
for a range of 150 feet head of water and the chart was graduated in 
divisions of 2 feet. These divisions were so open that it was 
easy to read one half foot and by reading at several points the aver- 
ages were taken to tenths of a foot. 

To cover the pressures in the various parts of the City of Baltimore 
three sets of gauges were necessary, each starting 150 feet higher than 
the previous gauge, thus giving a complete range of 0 to 450 feet 
head of water. By this arrangement the same chart spacing could 
be used throughout and by the use of clocks which revolved the chart 
once in four hours the time divisions for the tests were greatly ex- 
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aggerated tending to greater accuracy in comparing specified points 
on the charts. 

In almost all cases a section of the chart showed a fairly even 
pressure for perhaps three to five minutes on both pressure gauges. 
This, of course, facilitated the comparison of the charts. 

Elevations were transferred from the city bench marks to the near- 
est curb intersections which were usually within a few feet of the 
gauging points. These elevations were then transferred to gauges at 
the time of the test by means of a Locke hand level. 

The lengths of the sections were obtained by scaling the distance 
between the gauging points from large scale maps of the department. 

Work of this character consists of two parts: (1) The measure- 
ment of the flow under normal conditions; (2) the measurement for 
the loss of head between two points on a main for which the con- 
ditions may or may not be normal. 

In the loss of head measurements it is usually necessary to close 
valves along the main under test to isolate the test section. This 
may result in considerable change from the normal velocity. With 
the valves closed simultaneous pitometer measurements are made 
at each end of the test section for a period of five to ten minutes to 
determine whether any leakage exists or if any large use is being 
taken from the mains between the two points. 

In the case of marked discrepancies the section should be inspected 
for leakage and such leaks repaired if found. Also any large use 
should be shut off if possible for the time of the test. 

Piezometer rods are then substituted for the pitometer rod meters 
and connected to the recording pressure gauges. 

It is necessary to be especially careful to have all joints between 
the piezometers and the pressure gauges absolutely tight as an 
extremely small drip will destroy the accuracy of the reading. It is 
advisable to connect the pressure gauges through needle valves so 
that the effect of excessive fluctuations of pressure will be dampened 
as much as possible. 

With needle valves open just sufficiently to allow the pressure gauge 
to operate it becomes impossible to compare extreme peaks and hol- 
lows of the charts, the steady portions alone being of value. 

The pressure gauge tests should be continued long enough to get 
good determinations of pressure lines and this period will depend very 
largely on the steadiness of the flow. Usually it is advisable to run 
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the gaugings for about a half hour or longer to enable the operator to 
fix several points from which to compute the loss of head. 

The data obtained from these tests give the velocity, the loss of 
head in the pipe plus or minus the elevation connection, and the 
difference of elevation. From these figures it is a simple matter to 
compute the value of ‘‘c” of Chezy’s formula by means of a Hazen- 
Williams Hydraulic Slide Rule. 

It has been found that the best method of recording results of a 
survey of this kind is directly upon a skeleton map of the trunk mains. 
Pitometer gauging points are marked showing the direction of flow 
the total, maximum and minimum flows for twenty-four hours and 
the maximum velocity determined during that period. 

The value of “c’’ is also shown on each pipe section. 

The velocity at the time of the loss of head test may also be recorded 
with ‘“‘c” on the pipe, but as this is usually not a normal velocity it is 
rarely of value. 

In making satisfactory loss of head tests in the field the difficulties 
are very great. Slight errors in readings of pressures, in transferring 
elevations from the reference point to the pressure gauge, together 
with short lengths of pipe and low velocities are the factors which 
affect the accuracy of the results. 

We believe that, by the use of the type of recording pressure gauges 
adopted, combined with careful and conscientious operation, the 
error resulting from the first item can be reduced to a minimum. 
Assuming that elevations furnished are accurate, the only error 
resulting from the second item occurs in transferring the elevations 
to the gauge. Proper field methods will reduce this also to a 
minimum. 

In reference to the last two factors it was noted that in almost 
every case where a reasonably high velocity was combined with a 
long length of main satisfactory results were obtained. Where, 
on the other hand, velocities under one foot per second were found in 
stretches of main under two thousand feet in length, the results were 
unreliable. Many of these points were retested and in one case a 
short length of pipe was tested by reading the loss of head directly 
on a U-tube; but due to the low velocity the result in this case was 
still unsatisfactory. In these cases a combined error of readings and 
elevations of only one-tenth of a foot will throw the coefficient 
materially one way or the other. 
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It must be borne in mind, however, that, where the maximum veloc- 
ity is less than one foot per second, an accurate knowledge of the 
coefficient is not essential. The test is still of the greatest value, 
inasmuch as it shows that the main under normal conditions is not 
working to the greatest advantage and in some cases does not justify 
under these conditions the expense involved in its construction. 

Taking into consideration the points mentioned in the preceding 
paragraph, we believe that the data obtained are as close to the actual 
conditions as is possible by the use of any instruments. 

The results of a study of this character naturally suggest other 
avenues for investigation, but practically the results of the investi- 
gation here described, especially when taken in connection with data 
collected by the electrolysis, valve, pressure, and fire flow surveys, 
provide a definite foundation upon which it becomes possible for the 
water works engineer to base design for new feeder mains, in order 
to secure economy in operation of the plant and in the distribution of 
the water supply that might not otherwise be easily obtained. 


THE PRESENT STATUS OF THE USE OF IODIDES IN THE 
MINNEAPOLIS WATER SUPPLY! 


By Artruur F. 


The history of the art of water purification is a story of attempts 
to solve the difficulties incident to the production of a satisfactory 
water supply. Among the accomplishments are the removal of 
disease-producing organisms, turbidity, odors and tastes, the reduc- 
tion of color, hardness, carbon dioxide, iron and manganese. About 
five years ago, however, our attention was called to a new problem, 
namely that many waters are deficient in iodides and that this is the 
cause of simple or endemic goiter. 

At the 1923 Convention of the Association, Beekman C. Little, 
then Superintendent of the Bureau of Water of Rochester, N. Y., 
made the startling announcement that sodium iodide was being 
added to their municipal water supply for the prevention of simple 
goiter. Some of us had been observing in a rather detached way 
the accumulating evidence pointing toward a definite connection 
between iodide deficiency in foods and water and the prevalence of 
simple goiter, but here was an actual case of active codperation 
between the Water and the Health Bureaus of a municipality to 
make use of this fact for the purpose of furnishing to its citizens a 
more satisfactory water supply. 

Simple goiter has been known for many centuries. The Hindu 
literature of 2000 B.C. gives religious formulae for combating it, 
and the Chinese, as early as 1600 B.C. recorded methods for its 
treatment, using burnt sponges and seaweed ashes mixed in food. 
It was also well known to the ancient Greeks and Romans. 

The ravages of this disease have long been recognized, but it has 
not been until recently that definite hopes for its ultimate eradication 
have been possible. 

In this discussion we are interested only in the public health 
problem of the prevention of simple goiter. It is as definite a public 
health problem as is the prevention of typhoid fever or tuberculosis. 


1 Presented before the Buffalo Convention, June 11, 1926. 
* Filtration Engineer, in Charge of Water Purification, Water Works De- 
partment, Minneapolis, Minn. 
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The cure of the disease is, however, in the province of the physician 
and surgeon. 

Goiter is an enlargement of the thyroid gland, which lies at the 
base of the throat. There are two principal types: simple or endemic 
goiter, with which we will deal, and exophthalmic goiter with which 
the former has no necessary relationship. 

The thyroid gland may be compared to the governor of an engine, 
because it controls the metabolism of the body, which governs 
normal growth and development. 

The physical evidence of simple goiter is the throat enlargement, 
although in many cases impairment of health may result without an 
enlargement noticeable to the layman. This disease causes dis- 
figurement and often results in retarded physical and mental develop- 
ment, causing loss of time from work and retardation in school and 
may result in certain forms of physical and mental degeneration 
such as cretinism, mutism and idiocy. The disease is especially 
common in adolescent girls and boys in the ages from eleven to 
seventeen years, being from two to three times as prevalent in 
girls as in boys. It is, however, often in evic¢ 1ce at birth and may 
develop in expectant mothers and at the menopause period. 

Since the advent of the science of bacteriology, which is only about 
forty years old, scientists have tried to find a specific bacterium for 
each disease, but during recent years we have learned that certain 
diseases are caused by a lack of something such as a mineral element 
or a vitamin, instead of the presence of something such as certain 
bacteria. 

Very spectacular work on the prevention of simple goiter was 
done by Dr. David Marine in 1909, in codéperation with the Penn- 
sylvania State Fish Commission, on brook trout. It was found that’ 
while adult trout brought from certain localities did not have simple 
goiter, still the young developed it in large percentages. Dr. Marine 
showed that successive generations from the same fish would not 
have simple goiter if adequate amounts of tincture of iodine were 
added to the water and that the next generation from the same fish 
would have this disease if the iodine was withheld. 

He proved that simple goiter is a deficiency disease, an ample 
supply of iodine being necessary to prevent it. Dr. Marine’s 
statement that “simply goiter is the easiest of all known diseases to 
prevent, and it may be excluded for all practical purposes from the 
list of human diseases as soon as society determines to make the 
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effort; and it will require but a feeble effort,’’ has been repeatedly 
quoted and its truth verified by the research work carried out since 
it was made. 

The following quotation from an article by his associate, Dr. 
O. P. Kimball, is also significant: “No subject in preventive medicine 
has a sounder or more scientific basis for its practical application to 
man on a large scale than the subject of the prevention of simple 
goiter.” 

In 1914, Dr. E. C. Kendall of the Mayo Clinic, Rochester, Minn- 
esota, proved that iodine is the principal element in thyroxin the 
iodine-containing compound of the thyroid gland, constituting 
about two-thirds of its total weight. 

In 1916, Drs. Marine and Kimball proposed the use of iodides for 
the prevention of simple goiter in adolescent school children at 
Akron, Ohio. This was tried out with marked success. 

A very interesting paper entitled ‘‘Certain Obscure Relations of 
Drinking Water to Disease” was given by Dr. H. E. Robertson, 
director, department of pathologic anatomy, Mayo Clinic, Rochester, 
Minnesota, before tk » Minnesota Section of the American Water 
Works Association on November 4, 1921, a part of which is quoted: 


The actual extent of our accurate knowledge in regard to the exact needs 
of the body and how best these needs may be served is exceedingly meagre. 
We know for example, that certain mineral salts are absolutely necessary, if 
metabolism is to be maintained at a normal balance. Calcium, sodium and 
potassium salts, iron, phosphorus and iodine are some of these essential con- 
stituents. Lack of calcium causes pathologic bone and tooth formation, and 
insufficient chlorides with serious disturbances of the equilibrium of the blood 
plasma are fairly well established. Iron is necessary for hemoglobin building 
and phosphorus plays an important réle in the formation of many of the lipoid 
elements, particularly of the nervous system. Only recently it has been fairly 
clearly demonstrated that endemic (simple) goiter is the result of a deficient 
supply of iodine in the drinking water. This particular disease has long been 
a subject of speculation and investigation, and many years ago there was col- 
lected considerable evidence which indicated that the incidence of ordinary 
simple goiter (not toxic goiter) in some way was connected with the drinking 
water. By the work of Marine and his pupils this suspicion now becomes 
a certainty. Not only has goiter been produced in animals by giving them 
water deficient in iodine, but also by supplying to the water small quantities of 
this element the goiters have been caused to disappear. 


This statement is of particular interest, first, because it details the 
need of the body for many minerals in order to maintain normal 
growth and development. The normal thyroid gland contains: 
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about 10 milligrams of iodine. This is such a small amount that 
more than 45,000 such glands would be required to produce 1 pound 
of iodine. It is of interest to notice that while iron has heretofore 
been regarded as the element occurring in the smallest measureable 
amount which is needed in order that the human mechanism may 
function properly, still it has been found that the body needs only 
about 145 as much iodine as it does iron. Second, because of the 
statement, ‘Endemic (simple) goiter is the result of a deficient supply 
of iodine in the drinking water.”” While water supplies for centuries 
have been suspected of having some mysterious connection with 
simple goiter, its true relationship was but just beginning to be 
accepted as a demonstrated fact by the most careful students of the 
subject at the time this paper was given. 

When water works men learned that the prevalence of simple 
goiter might be due to the lack of iodides in water supplies their 
interest was naturally aroused, and the question arose as to whether 
they could be of service in correcting this condition. 

Following the World War studies were made by the United States 
Public Health Service of the results of the draft records, from which 
it became evident that simple goiter is peculiarly localized in this 
country. Sharp lines of definition cannot be drawn, but most of the 
coast regions seem to be practically free from simple goiter, while 
there is an increase toward the center of the country, particularly in 
the Great Lakes Basin. 

Dr. Marine, his associates and other workers had shown that 
simple goiter could be prevented in fish, sheep, hogs and cattle and 
other animals by adding iodides to the water used, but it was not 
until 1922 that Dr. Jesse F. McClendon, professor of physiological 
chemistry at the University of Minnesota, actually proved by analy- 
ses that the iodide content of waters vary widely and that there is 
an inverse relation between the iodide content and the prevalence of 
simple goiter. Later, due to the researches of Dr. McClendon and 
his associates, it was shown that there is not only a deficiency of 
iodides in the water of certain regions, but also in the vegetables, 
meat, milk, cereals and fruits—in short, all foods—because the 
mineral content of these is directly or indirectly derived from the 
soil. The deficiency in water then is an index of the deficiency in 
the foods of any locality. 

It is commonly known that all mineral matter used in the body is 
derived from the soil. Iodides are readily soluble in water and have 
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been leached out of the soil by constant rains until a deficiency 
exists. The logical result is the high concentration of iodides found 
in the ocean. 

Those living near the coasts have a great advantage over those in 
other sections of the country because sea foods which contain large 
quantities of iodides are commonly eaten and, too, iodides in sea 
spray are brought considerable distances inland by the winds, sup- 
plying iodine to the soil and hence to the foods grown on it. 

It has been known for many years that chlorides are brought in 
from the ocean in this way, but it has not been generally realized 
until recently that iodides are similarly carried. The inhabitants of 
these regions are therefore unconsciously protected from simple goiter. 

The question is then naturally raised as to why all do not have 
simple goiter who live in zones where the disease is prevalent. The 
answer is, first because of an ample supply of iodides at birth, which 
means that the thyroid gland of the mother was well supplied and 
able to furnish a sufficient quantity to the child. Second, that there 
are adequate quantities of iodides in the foods chosen by certain 
families or individuals. Third, the lack of excessive demands on 
the thyroid gland, which if occurring at certain periods of life may 
upset the balance which the iodide content in the thyroid had pre- 
viously maintained. 

Some have raised the question as to whether careful thyroid 
surveys should not be made before attempting the solution of this 
problem. Thyroid surveys are desirable and have been made in 
certain localities. This is a very slow procedure, however, demand- 
ing a skilled technique not possessed by many physicians who are 
not intimately familiar with the disease, and also entails a major 
problem of public health administration with the attendant heavy 
expense. 

In 1924, Surgeons Olesen and Clark, of the United States Public 
Health Service, made a thyroid survey of 4,000 children in 13 locali- 
ties in the State of Minnesota. They reported that 41 per cent of 
the boys and 71 per cent of the girls examined had some degree of 
thyroid enlargement and stated, ‘“‘The results of the thyroid survey 
in Minnesota plainly indicate a considerable prevalence of endemic 
thyroid enlargement among the school children of the communities 
studied. With so decided an amount of thyroid enlargement, there would 
appear to be ample incentive for the responsible authorities to institute 
iodine prophylaxis.” 
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Dr. C. P. Fitch, professor of veterinary medicine at the University 
of Minnesota Farm School, St. Paul, says, that it is common practice 
to use mineral foods containing 0.2 to 0.3 per cent iodine for cattle, 
pigs, sheep and horses for the prevention of simple goiter, or potas- 
sium iodide may be added to the drinking water. On the farms 
belonging to the University of Minnesota such treatment is given 
consistently to pregnant animals to protect the newborn. 

Successful experiments with animals naturally suggest that simple 
goiter might be prevented in human beings by similar methods. 

There was a feeling of relief among water works men when it was 
found that the water supply was not wholly to blame, but there was 
still the question as to whether we might be able to do something to 
help correct the situation. Any opportunity to serve in the cause of 
public health could not be overlooked. 

Since it is evident that an iodide deficiency exists in some localities, 
the question arises as to how the deficiency can be made up. Two 
methods may be suggested. First, let every one adopt such measures 
as they may think best. Second, control the amount of iodides in 
foods or water. 

Simple goiter is a peculiar disease in that it is non-contagious and 
non-infectious and does not cause serious pain or inconvenience in its 
early stages. Since our health departments have the constant prob- 
lem of trying to keep the interest of new generations of the public 
aroused about contagious diseases to the pitch where they will 
realize the danger, it seems apparent that the education of the public 
to care for themselves in the case of this non-contagious deficiency 
disease is wholly impractical. 

It is evident then that the method of controlling the amount of 
iodides in foods or water is the only logical one. 

The control of various elements entering into our diet is by no 
means & new proposal, in fact itis widely accepted as being necessary. 
Most laymen understand that scurvy and certain other diseases are 
caused by an unbalanced diet and that calcium phosphate is often 
given to children to prevent rickets, and that iron is used to combat 
anemia. In fact, changes in the diet suggested by a physician are 
usually for the purpose of adding to the individual’s diet certain 
elements not previously obtained in sufficient quantity in his food. 

Any method chosen should 

1. Reach at all times those who need it. 

2. Be simple as to application. 
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3. Be within reasonable cost. 

4. Not involve complicated problems of public health adminis- 
tration. 

5. Be immediately available. 

The use of the following have been proposed as methods to make 
up for iodide deficiencies: 

1. Sea salt. 

2. Sea foods. 

3. Iodide tablets. 

4. Iodized table salt. 

5. Iodization of public water supplies. 

Sea salt does not contain iodides, because when sea water is 
evaporated the sodium chloride (commonly known as salt) crystal- 
lizes out, but the iodides remain in solution in the mother liquor. 
Sea foods, if used for their iodide content, must be chosen with dis- 
crimination, because many of them are relatively low in iodides as 
compared with vegetables, milk, butter, etc., in zones having ample 
iodides. Sea foods are, moreover, expensive and not readily obtain- 
able where simple goiter is most prevalent. 

The use of iodide tablets, as for instance in public schools, is very 
expensive, involves a definite problem of public health administration 
and does not reach the child of pre-school age or the expectant 
mother. 

Iodized table salt is now readily obtainable and costs little, if any, 
more than the uniodized salt. This is a very interesting method, but 
cannot be considered thoroughly satisfactory until certain objections 
are overcome. It has been found that iodine volatilizes from the 
salt, with the result that manufacturers add a much larger amount 
than would otherwise be necessary. This, of course, introduces a 
factor of uncertainty as to the amount of iodides which will reach the 
consumer. Then, too, the writer has observed that some such salts 
darken on standing in a glass shaker, which would operate to lessen 
confidence in its use by the public. It has also been reported that in 
their eagerness to secure the desired iodides some people use excessive 
quantities of salt, which may be harmful in many cases. Should it 
be possible to provide a suitable iodized table salt it would be neces- 
sary to have an agreement reached by all manufacturers to maintain 
a certain minimum quantity of iodide in it and probably municipal, 
state or national legislation along this line would be necessary. 
This, of course, would require proper checking of the product by 
health authorities. 
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Iodization of public water supplies has an apparent shortcoming 
in that it reaches only those who use the supply in question, but in 
the case of any one city it meets all the requirements for a suitable 
method as required above. It assures an adequate quantity of 
iodides under proper supervision at all times and eliminates any 
special problem of public health administration. It is reasonable in 
cost and has the particular advantage in that it is immediately 
available. 

It is for these reasons that it has been recommended for the city of 
Minneapolis by the writer. If at some future time a simpler method 
can be devised to reach the population of the whole State or of the 
Nation, such a method would be superior to the one suggested and 
should be adopted, but there would have been everything to gain and 
nothing to lose by the iodization of the water supply and protection 
to the public would have been given in the meantime more certainly 
and quickly than by any other method. 

Dr. F. E. Harrington, Commissioner of Public Health and Director 
of School Hygiene of Minneapolis, states that there are about 20 
deaths per year from preventable goiter and that because of loss of 
time from work, decreased efficiency at work and in school, cost of 
medical service, disfigurement, etc., the prevention of simple goiter 
is a matter of vital importance to our city, and he strongly urges the 
use of iodides in the public water supply. 

It being advisable to use iodides in the water supply, the questions 
then arise as to the quantity necessary to give protection and the 
possible danger that some may be harmed by the quantities used. 
The cities of Rochester, N. Y., Sault Ste. Marie, Mich., and Virginia, 
Minn., are the only cities known at this time to be using iodides in, 
water supplies. It is possible that there are others who are using it, 
but have not made the matter public. It may take several years in 
any given locality before definite results can be shown and while 
encouraging reports have come from Rochester, N. Y., it is too early 
to draw definite conclusions. 

It is evidently unwise to wait until any one city has tried this 
method out on a suitable scale over a period of years, before in- 
stituting iodide prophylaxis. In fact, it is apparent that uncon- 
sciously this has been in use over many years on a large scale, because 
studies of the relation between the presence of iodides and the preva- 
lence of simple goiter indicate quite clearly that in certain zones 
simple goiter is very prevalent because iodides are practically 
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absent, in other zones simple goiter is uncommon where the iodide 
content is fairly high, while in still other zones where the iodide 
content is very high, simple goiter is practically absent. It is seen 
then that certain quantities of iodides give adequate protection. 

Dr. McClendon states that a water supply typical of a region 
having ample iodides contains about 5.0 parts per billion of iodine. 
The Minneapolis water supply is taken from the Mississippi River 
and purified in a modern filtration plant. This water contains 
about 0.8 of 1 part per billion of iodine. Since the deficiency in the 
water supply is but an index of the deficiency in foods, it is considered 
advisable to bring the iodides in the water supply up to 10 parts 
per billion, and for this purpose it is proposed to use 0.1 pound of 
sodium iodide per million gallons of water. It should be said that 
the addition of sodium iodide to a water supply will in no way change 
its taste or appearance or affect its value for domestic or industrial 
uses. The writer has drunk water containing one thousand times the 
amount of sodium iodide proposed without being able to detect any 
slightest change in the taste of the water. 

The cost involved is surprisingly small. Sodium iodide is quoted 
for delivery in Minneapolis at $3.75 per pound. Based on the water 
consumption of last year and including all possible charges for equip- 
ment, overhead, etc., the cost to the city would be about $6,500, or 
about 1} cents per person per year. 

It is probable that from the strictly economic viewpoint this sum 
would be saved several times over each year by the prevention of 
loss of employment, cost of medical service and added expense in our 
school system due to retarded pupiis having to repeat courses. 

It is certain that if any one of the half dozen common contagious 
diseases could be eliminated or even controlled for several times this 
amount the public would heartily approve the expenditure of the 
necessary money. 

The question of possible harm to those who do not have or would 
not have simple goiter is one that has been given serious considera- 
tion. Records referred to previously show that there are millions of 
people in this country living in zones where they have in their foods 
and water from 5 to 10 times as much iodide as is necessary to prevent 
simple goiter. It has not been until recent years that scientists have 
proved that such minute quantities of any element could have such 
far-reaching results. Sufficient data are at hand to show that quan- 
tities of iodides many times in excess of that necessary to prevent 
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simple goiter may be used without the slightest harm. Dr. 
McClendon reports that two public water supplies in California have 
8,000 and 10,000 times as much iodides in them as is contained in the 
Lake Superior water at Duluth, Minnesota. 

It is also evident that a person accustomed to the minimum quan- 
tities is not harmed by suddenly being given such small quantities 
as are proposed for Minneapolis, because people are moving con- 
stantly from one zone to another and there is no case on record where 
any slightest harm has been done in the case of a person moving 
from a low iodide zone to an extremely high one. 

A very interesting article entitled ‘Iodine and Water Supplies” 
by Harry W. Clark, Chief Chemist, Massachusetts Department of 
Public Health, was published in “Water Works” for January 13, 
1926, p. 44. Clark reported investigations in the state of Massachu- 
setts on the iodide content of water supplies and sea foods. He 
states in this article 


I am not at all sure in my own mind, however, that this (the use of iodides in 
water supplies) is generally the most feasible and most reasonable method of 
supplying iodine. In many places, especially Michigan and Ohio, iodized 
table salt is now quite largely used and school children are in various places 
given chocolate tablets containing iodine. Certain very important studies of 
this method of application have been made and its beneficial results positively 
determined. It seems to be a simpler, more direct and more economical 
method than application of iodine to water supplies. . . . . In conclusion 
{he continues] I wish to state that application of iodine to water supplies 
showing a lack of this element appears to be more or less wasteful, although it 
may be found eventually to be the most feasible way in certain instances. The 
ideal way of overcoming an iodine deficiency is the use of iodized salt for table 
use and for use in the preparation of foods, and a greater consumption of sea 
foods. When we were dependent on evaporated sea water for all our salt, we 
probably had iodine served to us in the most simple, economical and efficient 
way. 


While Clark expresses a definite preference for the use of iodides 
in salt, he has not taken pains to show wherein this method is simpler, 
more direct, or more economical than the use of iodides in water 
supplies. Neither does he prove his case that the latter method is 
wasteful. He states that it may be found feasible in certain instances. 

His statement that salt from evaporated sea water carried ample 
quantities of iodine is not in accordance with the literature on this 
subject. As stated elsewhere in this paper, sea salt is free from 
iodides which remain in solution in the mother liquor. 
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An English point of view is reflected in an article “English Com- 
ments on Addition of Iodine to Drinking Water to Prevent Thy- 
roidism,’’ Tu1s JourNAL, April 1926, p. 409. This is a discussion 
relating particularly to the procedure used at Rochester, N. Y. This 
writer apparently overlooks the fact that it is very possible to choose 
a quantity of iodides for use in water supplies such that minimum 
water drinkers will receive ample protection and yet copious water 
drinkers will be unharmed because they would ingest far smaller 
quantities than those who live in high iodide zones, and this fur- 
nishes the ‘irrefutable proof’? which he wishes, that properly iodized 
water is harmless to the health. 

This paper also raises two questions which have been asked by 
many who have discussed this subject with the writer, namely, as to 
the capacity of the body to use iodides from inorganic salts; the 
assumption being that our food comes principally from complex 
organic substances, and second, as to the possibility of danger to 
certain hyper-susceptible persons, in whose cases iodides appear to 
be contraindicated. In order to secure the best authority in answer- 
ing these questions I have referred them to Dr. J. F. McClendon 
who has given me permission to use the following verbatim statement: 


In nutrition the human body needs calcium, phosphate, sodium, chloride, 
potassium, bicarbonates, magnesium, sulphate, iron salts and iodide. The 
most easily assimilable form of all these mineral substances is as the pure salts. 
The body is not entirely built of them and therefore other substances are also 
necessary, but they may be taken separately. Thus, cod liver oil aids in 
building the bones, and unless the bones grow, calcium phosphate cannot be 
deposited, but the cod liver oil does not make the assimilation of calcium 
phosphate any easier. 

The same is true of iron. Ironis most easily assimilated in the form of ferric 
chloride, but iron is retained chiefly in the red substance in the blood. The 
only persons who have a deficiency of iron in the diet are infants that are on an 
exclusive milk diet, and ferric chloride will prevent anaemia in them. It is 
found, however, that after great loss of blood in adults the eating of beef steak 
aids in the regeneration of the blood, but it is not merely the organic iron that 
is here effective. 

Sodium iodide is best assimilated in the pure form. The giving of organic 
iodine preparations to normal persons is pure extravagance. Lack of sodium 
iodide or any substitute for it in the food or drink of children causes the 
thyroid gland to begin to grow. If by any chance this thyroid gland can 
collect enough sodium iodide or other iodine compound, the gland goes into a 
so-called colloid or normal stage, and the individual is functionally perfectly 
normal, even though the thyroid may be large. In case of failure to obtain the 
requisite amount of iodide, cretinism or myxedema results. 
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In this region over half of the school children show the beginning of enlarge- 
ment of the thyroid gland. Some of these enlarging glands become otherwise 
abnormal. They may develop tumors or small areas of very rapid growth. 
These tumors (adenoma), must be removed in order to save the life ot the 
individual. Some of them are made unfit for operation by large doses of 
iodides, and have to be guarded against iodides for a month before operation. 
Others of these enlarging glands develop a condition producing exophthalmos 
or ‘‘pop-eyes,’’ in the individual. These are benefited by iodides and made 
better fitted for operation by large doses of iodides. There is no particular 
danger in feeding iodides wholesale to the population. 

If a bumpy thyroid gland (adenoma) is sent to a surgeon for operation, it is 
his business to see that the patient does not get any iodides either in water or 
sea foods or any other form before operation. Ifa person with adenoma of the 
thyroid dies from the effects of this disease, the blame for the death must be 
placed on the failure to be operated on rather than on any supposed bad effect 
of iodides. 

The only way to make the healthfulness of this region with regard to the 
thyroid gland on a par with that of the extreme southwestern and southern 
parts of this country, and other non-goitrous areas, is to distribute iodides 
in a wholesale manner. 

The only medium for distribution which is now controlled by municipalities 
is the water supply. Sodium iodide could be placed in the water supply to the 
extent of 1 part per 80 million parts of water (1 pound for 10 million gallons 
of water), and there is nothing illegal about it because it does not make the 
water impure, since it cannot even be detected by the methods in which the 
purity of the water is tested. 

Wholesale distribution of iodine by any other means necessitates legislation, 
therefore, it seems to me that the simplest way is to put it into the water 
supply. 


A very thorough and valuable paper by Hercus, Benson and Carter» 
entitled “Endemic Goiter in New Zealand and Its Relation to the 
Soil-Iodine” appeared in the Journal of Hygiene (British) for Decem- 
ber, 1925. This is a 77-page article which goes carefully into the 
study of the incidence of endemic goiter in New Zealand, the iodide 
content of soil, waters, fertilizers, etc., the distribution of iodides 
in spring waters and its relation to geologic formations, the iodide 
content of foods in goiterous and non-goiterous areas, the prophylaxis 
of goiter, etc. 

Their results confirm conclusively the inverse relation between 
iodides and goiter reported by McClendon and Hathaway. It 
should be said that the authors favor the use of iodized salt, stating 
that the use of iodides in water would be too limited in application 
in New Zealand because it would have to be carried out by the 
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individual householder because of the small number of municipal 
supplies. 

This proposal has been discussed in two of the conventions of the 
American Water Works Association, and a committee instructed to 
study this matter thoroughly has reported unanimously favorable 
to the iodization of public water supplies and has published its 
report in a chapter of the “Manual of Water Works Practice” issued 
during the past year. 

Opposition to this or any other proposed public health measure may 
be expected. The Christian Scientists, who should also logically 
oppose all processes of water purification cannot be expected to 
support it. Neither can those adhering to the doctrines of such 
organizations as the American Medical Liberty League, whose 
literature asserts that the chlorination of water is unnecessary; that 
typhoid fever is not caused by the typhosus bacillus, and that all 
serums and inoculations are frauds. There are, of course, many 
“antis” in the realm of preventive public health just as there are in 
connection with social, political, religious or economic questions. 
It may be stated, however, that those who after careful study de- 
liberately oppose this proposal are largely those who very logically 
oppose many or most of the fundamental principles now in general 
and accepted use in the administration of our municipal health 
departments, with which most of us are in hearty accord. 

As to the actual status of the use of iodides in Minneapolis, I am 
reminded of the remark credited to Mark Twain, following his over- 
hearing a heated debate about the weather in which he said, ‘““There 
seems to be a whole lot said about it but mighty little done.” 

The previous Committee on Water Works of the Minneapolis 
City Council considered this matter and held public hearings. Four 
out of the five members of the Committee were admittedly in favor 
of the proposal, but for certain reasons this was never reported out 
of committee. 

The thing of immediate interest to me is that the members of the 
present Committee on Water Works of our City Council are attend- 
ing this Convention and are present at this time. They state that 
they will be guided by what they learn at Buffalo regarding the 
merits of this proposal. 

It will be of interest to know that the Board of Public Welfare of the 
City of Minneapolis has unanimously approved the proposal and 
that the Hennepin County Medical Society (the City of Minneapolis 
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is practically Hennepin County) has indorsed it in the following 
language. “The placing in the city water supply of a sufficient amount 
of iodide of soda to make the city water content of iodine the same 
as that of cities outside the iodine-free belt.”’ 

Dr. F. E. Harrington, Commissioner of Public Health of Minn- 
eapolis, has given me permission to quote as follows from a letter 
from Dr. Charles H. Mayo, of the Mayo Clinic of Rochester, Minn- 
esota. “If you would like to experiment I shall be glad to support 
you in it, but plan on training a few men in the examination of the 
thyroid. As there is no type of goiter which would be injured by the 
small amount of iodine obtained from the water, I do not believe 
there would be any risk whatever in such cases. It certainly is 
worth trying for the good of medicine, as such work keeps the lay peo- 
ple thinking of the problems of health and protection in the prevention 
of disease.”” It is said that more goiter work is done at the Mayo 
Clinic than at any one place in the country, and the above statement 
from Dr. Mayo should certainly be given due weight. 

It is hoped that those interested will study this subject thoroughly 
and adopt the proposed plan as rapidly as they become convinced 
that the cause of public health will be benefited by the use of iodides 
in the water supply. 

It is suggested that the interest of such organizations as public 
health associations, mothers’ clubs, parent-teachers associations, 
etc., be gained in order that they may help bring to the attention of 
the proper authorities the fact that there is a definite demand for the 
eradication of preventable simple goiter and that a practical method 
to accomplish this is available. 

The contributions made by Minnesota men in clarifying this 
subject are particularly noteworthy. Among them have been 
mentioned Dr. Kendall of the Mayo Clinic; Dr. Robertson, also of 
the Mayo Clinic, whose paper is quoted above; and particularly 
Dr. McClendon, who is recognized by all students of the subject to 
be the leading authority of the country on the iodide content of 
water and foods. The writer wishes to make especial acknowledg- 
ment of the kindness of Dr. J. F. McClendon, with whom he has 
advised frequently on this subject during the past three years, and 
who has made valuable suggestions regarding this paper. 

In this discussion it has not been possible to refer in detail to the 
large volume of particularly valuable literature on this subject. 
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It records the story of a long quest in which many pioneers have left 
blazed trails. 

For the benefit of those interested it may be said that for purposes 
of a not too exhaustive study the following authorities should be 
consulted: Marine, Kimball and associates for the prevention of 
simple goiter in animals and man; McClendon and associates for the 
iodine content of waters and foods; Public Health Reports of the 
U. S. Public Health Service, particularly articles by Drs. Taliaferro 
Clark and Robert Olesen, surgeons of the U. 8. Public Health Service, 
for reports on surveys of different states and on progress made by 
investigators. A most interesting popular article is that of Dr. 
Woods Hutchinson. 

A list of references is here given: 


Hurcuinson, Woops: Please pass the iodine. The Saturday Evening Post, 
January 3, 1925, p. 22. 

Journal American Water Works Association, vol. 9, no. 1, January, 1922, p. 46. 

Journal American Water Works Association, vol. 10, no. 4, July, 1923, p. 556. 

Journal American Water Works Association, vol. 12, no. 1, September, 1924, 
p. 68. 

KimBALL, O. P.: The prevention of simple goiter. Amer. Jour. Public Health, 
vol. 13, no. 2, February, 1923. 

The Manual of Water Works Practice. The Williams & Wilkins Company, 
Baltimore, Md., p. 268. 

Marine, LenHART, KIMBALL AND Rogorr: The prevention of simple goitre. 
Western Reserve University Bulletin. 

McC.eEnpon, J. F.: The determination of iodine in food, drink and excreta. 
Jour. Biol Chem., vol. 60, no. 2, June, 1924, p. 289. 

McCLENDON AND Haruaway: Inverse relation between iodin in food, and 
drink and goiter—simple and exophthalmic. Jour. Amer. Med. 
Assoc., vol. 82, May 24, 1924, p. 1668. 

McCLENDON AND Harnawar: Iodine metabolism on normal diet in relation to 
prevention of goitre. Proc. Soc. Exper. Biol. and Med., vol. 21, 
1923, p. 129. 

McCLENDON AND WILLIaMs: Simple goiter as a result of iodin deficiency. 
Jour. Amer. Med. Assoc., vol. 80, March 3, 1923, p. 690. 

Medical Life, vol. 32, Goiter Number, No. 2, February, 1925. 


CHLORO TASTES AND THEIR ERADICATION AT DALLAS, 
TEXAS! 


By O. M. Bakke? 


Dallas receives its water supply from two main sources, the Elm 
Fork of the Trinity River and White Rock Lake. The water from 
Elm Fork is treated at the Turtle Creek plant and the water from 
White Rock is treated at the White Rock plant. Turtle Creek also 
receives some of its supply from Bachman’s Dam which is not con- 
nected with Elm Fork and has a capacity of 600 million gallons. 
The water at Elm Fork is impounded in three reservoirs. The 
smallest impounds 168 million and the largest 440 million gallons. 
White Rock Lake was formed in 1912 by building a dam across White 
Rock Creek, and holds about six billion gallons. The White Rock 
supply is held as an auxiliary supply, used mainly in summer when 
the consumption is heavy, also at other times if deficient rainfall 
causes the supply to run low at Elm Fork, and also occasionally when 
the Turtle Creek plant is closed down for repairs. 

The White Rock Purification Plant was completed in March, 1923. 
Previous to this White Rock had been used only in the fall of 1922, 
when sedimentation and chlorination were used. There was some 
doubt as to the advisability of building a purification plant at 
White Rock as the prolific growth of algae kept the water tasting 
foul during certain portions of the year. As the Elm Fork supply 
was becoming deficient and no other supply was available for im- 
mediate use, it was necessary to use the White Rock supply regard- 
less of taste and odor characteristics. 

From the beginning of the operation of the plant a slight taste and 
odor were observed, which was popularly assumed to be “chlorine’’ 
in the water. This taste became more and more noticeable up to the 
10th of June, when an unusually heavy rain caused an almost com- 
plete renewal of the water in the lake. No taste was noticed for 


1Presented before the Central States Section meeting, September 21, 
1926. 


*Chemist in charge, Filtration and Softening Plants, Dallas, Texas. 
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about thirty days, after which time complaints began to come in. 
At this time B. coli was absent in 50 cc. prior to chlorination, and the 
chlorine was gradually lowered to maintain a residual of 0.02 to 0.03 
p.p.m. of free chlorine, but the taste increased until about the 15th of 
August when a strong iodoformish odor and taste was observed at 
the plant. About this time the taste changed to a grassy and musty 
taste caused by anabaena and diatoms. The plant was closed down 
at this time and the entire lake received a treatment of copper sul- 
phate, averaging 0.2 p.p.m. In ten days the plant was again placed 
in operation and the taste due to algae direct had disappeared, but 
the iodoform taste was very noticeable. The chlorinator was moved 
so as to apply the chlorine to the secondary sedimentation basin, 
which provided about ten minutes contact before reaching the filters. 
The dose was increased so as to show a residual above the sand beds of 
the filters of 0.3 p.p.m. At this time our attention had not been called 
to results of superchlorination at New York City, and the extra 
amount of chlorine was added primarily to prevent aftergrowth in 
the filter drains. The water improved greatly in taste and odor 
which was apparently due to the super-chlorination treatment, and 
the plant was operated for several weeks without complaints. 
During the same year, the plant was operated for the second time 
during November. It was started with a small amount of chlorine 
added to the filtered effluent, but the iodoform taste was so strong 
that the water could hardly be used for drinking purposes. The 
point of application of the chlorine was changed back to thesecondary 
sedimentation basin and a residual of 0.3 p.p.m. maintained, with 
the result that very little taste and odor persisted and no complaints 
were received. The following spring, upon learning of the improve- 
ment of taste at New York by means of super-chlorination, it was 
decided to install a chlorinator at the pump house and to chlorinate 
the raw water, and also to apply chlorine to the effluent in sufficient 
quantity to maintain a slight residual. It was found that, if the re- 
sidual of the raw water was kept at about 0.35 p.p.m., a very satisfac- 
tory effluent was obtained. The original chlorinator was too small 
to give residual to this extent at times, resulting in a pronounced 
taste being produced. This was remedied by increasing the residual 
from 0.08 up to 0.25 p.p.m. in the secondary chlorination applied to 
the filtered effluent. A sufficiently large chlorinator capacity is now 
available and a residual of 0.35 p.p.m. is carried in the raw water, 
and 0.08 to 0.10 p.p.m. in the final plant effluent. This has been 
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tried out at all seasons of the year with few complaints. The chlo- 
rine has between five and ten minutes contact period with the raw 
water before the water passes over aerators of the cascade type. 
Only a trace of residual remains when the water leaves the mixing 
channel, which is partly due to loss through aeration and partly to 
chlorine reduction by the ferrous sulphate applied to the aerator 
effluent. 

It was also found at White Rock that superchlorination had no 
effect on certain grassy and musty tastes and odors, and that the 
algae growth must be controlled by copper sulphate. The first 
application of 0.20 p.p.m. is made early in July, and this dosage is 
repeated every three weeks for two months. As the plant is used 
intermittently, a considerable growth occurs on the filters when the 
plant is closed down for any length of time, or even a few days. It 
also occurs to some extent when the plant is operated for only eight 
hours per day. ‘The effect of this growth is to give the water a sour 
musty taste. This trouble is eliminated by adding a solution of cop- 
per sulphate, equivalent to 2 pounds per filter, mixed by letting in 
some wash water, and allowing to stand for twenty-four hours, after 
which the filters are washed. The same method is also applied to 
the Turtle Creek plant, and in conjunction with pre-chlorination is 
absolutely effective in eliminating tastes and odors occurring when 
the plant is run intermittently. 

The Turtle Creek plant was completed in 1914. This plant has 
anthracite coal instead of sand as filter media. The plant has a 
daily capacity of 15 million gallons per day, a sedimentation basin 
with a capacity of 60 million and an open clear well of the same capac- 
ity. The water has been chlorinated as it comes from the filters, 
but would show no residual chlorine as it is pumped into the mains, 
even when the filtered effluent contained as high as 0.35 p.p.m. re- 
sidual. A considerable growth of bacteria occurred in the clear water 
reservoir, especially in warm weather. The total count of the water- 
entering the reservoir would be from 10 to 20 per cubic centimeter, 
and the water entering the mains might show several hundred. A 
considerable increase in various gas formers was noted, and a slight 
increase in B. coli. This and the fact that the open reservoir was. 
frequented by ducks and other birds and subject to other incidental 
outside contamination caused us to decide to try secondary chlorina- 
tion of the water as it leaves the clear water basin and enters the 
mains. This was first put into operation in December, 1923. Pre-. 
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vious to this time taste complaints from Turtle Creek had been due 
to algae. After the secondary chlorination was installed, some taste 
trouble was experienced, but it was difficult to locate the source as 
the trouble was intermittent and localized along the mains. The 
taste had some resemblance to the iodoform taste, but was only 
noticed by some people even in the districts where it was most pro- 
nounced. It could at no time be detected at the plant. Visitors to 
Dallas would comment, however, on the taste of the water in certain 
sections of the city. 

At first the residual chlorine of the water going to the mains was 
carried at 0.05 p.p.m., but after a few months was increased so as to 
show between 0.10 and 0.15. Experiments were made carrying the 
chlorine residual as high as 0.25, but no satisfactory opinion could be 
arrived at, as the taste could not be detected at the plant and was 
always more or less transient at services where it could be detected. 
The general conclusion was that raising or lowering the dosage 
had a questionable effect on the taste. In February, 1926, L. H. 
Enslow, research engineer for The Chlorine Institute, Inc., became 
convinced that we had a rather usual taste problem, and according 
to his suggestions experiments were made and taste observations 
made carefully in parts of the city where the tastes were most fre- 
quently noticeable. The following are in brief the results obtained 
and conclusions deduced after the tastes had been eliminated. 

The raw water at Turtle Creek is frequently very turbid and it has 
been found that during periods of high turbidity a considerable sav- 
ing of ferrous sulphate was effected by carrying the treated water 
slightly caustic. On account of the large volume of water in the 
settling basin and clear water well, the hydroxide alkalinity generally 
disappeared before entering the mains. When the water remained 
turbid at long intervals the water entered the mains for a few days 
with a slight hydroxide alkalinity. As high as 15 p.p.m. hydroxide 
alkalinity was observed at one time in the settled water, but 4 p.p.m. 
was the highest going to the mains. The reason for carrying the 
water caustic was to effect economy and not bacterial reduction. 
It was noted that with the maximum amount of causticity of 15 
p.p.m., after a theoretical detention period of four days, B. coli was 
confirmed in 10 ce. of the settled water. It was seldom that the water 
entered the mains caustic, but usually during periods of the year 
when the water was turbid the total alkalinity of the filtered water 
was practically all normal carbonate alkalinity. 
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It was found after experimentation that: 

1. Chlorinated plant effluent stored for days in glass containers in 
the laboratory failed to develop an iodoformish taste, but did pos- 
sess a flat taste such as could be observed in certain sections of the 
city where the newer mains had been laid. This was particularly 
true on dead ends or at points where there was but little flow in 
the mains. 

2. The anthracite coal constituting the filter beds did not produce 
tastes when left in contact with chlorinated plant effluent or distilled 
water containing chlorine. 

3. The residual available chlorine at various points along the mains 
was practically as great as that present when the water left the plant. 
The ortho-tolidin test, however, indicated a different combination of 
the available chlorine because of the considerable time (approximately 
15 minutes) required for the production of maximum yellow color 
after adding the ortho-tolidin to the tap samples which were taken in 
the zones of greatest taste. Heating would accelerate the color 
production, but the greatest taste always accompanied the greatest 
length of time required for maximum color development with ortho- 
tolidin. 

4. Addition of n/50 sulphuric acid to samples collected at the plant 
created a noticeable true chlorinous taste in thesample. Although 
rather noticeably chlorinous, the water was, after addition of acid, 
more palatable and “‘light’’ tasting and the chlorinous odor or taste 
rapidly dissipated on standing. The rapid disappearance of “free” 
chlorine was likewise indicated by the residual chlorine test. 

As a result of these observations it was concluded that: 

1. When sufficient normal carbonate was present in the filtered , 
water, i.e., when the pH was sufficiently high, the applied chlorine 
produced hypochlorites and most probably chlor-amines also. 

2. These chlorine products held fast to their available chlorine in 
the high pH medium and in absence of sufficient half-bound carbon 
dioxide to cause release of the chlorine. Such stabilized chlorine 
compounds would therefore persist for many hours in the mains. 

3. These compounds were responsible for the “‘flat’’ tastes prevail- 
ing at the plant and in the newer sections of the city. Further, the 
iodoformish taste in the older sections was produced as a result of 
the stable compounds containing available chlorine. Taste produc- 
ing compounds were being formed through action of these stable 
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compounds on the pipe coating, or perhaps through contact with 
slime deposits, within the older mains. 

4. The reason for intermittent appearance and disappearance of 
intense tastes was to be found in the fact that the pH of the treated- 
filtered water varied as a result of varying the lime dosage applied to 
the water to meet operating conditions, as previously stated. 

5. Increasing or decreasing the total chlorine dosage at the plant 
produced no noticeable change in taste conditions at the services as 
long as 0.10 p.p.m. or more residual chlorine was maintained in the 
water leaving the plant. 

6. Reduction of the lime applied to the water and increase of coagu- 
lant (ferrous sulphate) would produce a clearer effluent and at the 
same time one containing sufficient bicarbonate content, not only to 
prevent the formation of stabilized chlorine products, but at thesame 
time allow greater rapidity of dissipation of the available chlorine 
present. 

7. Re-carbonation of the settled water ahead of filters, or the 
filtered effluent, would accomplish the same desired effect when it 
was necessary to apply lime sufficient to produce caustic alkalinity 
at the filter. 

8. Providing this effect to increase the rate of available chlorine 
dissipation was produced, the water would no longer possess the 
slightly medicated taste in the newer sections, nor would the avail- 
able chlorine be present in sufficient concentration when the water 
reached the older sections of the city to cause production of the by- 
products which impart the iodoformish tastes to the water at the 
services. 

To place the above suppositions into practice, the first step taken 
was the gradual reduction of the lime dosage. This necessitated an 
increase of coagulant (ferrous sulphate) in order to effect adequate 
clarification and rapid filtration. Neither the primary chlorine 
dosage applied to the filter effluent entering the clear water reservoir 
nor the secondary dosage applied to the main leaving the filtered 
water basin was changed. 

The decreased lime and increased ferrous sulphate dosage produced 
a filter effluent containing between 30 and 40 parts per million bicar- 
bonate alkalinity and only 10 to 20 parts per million of normal car- 
bonate alkalinity. The total hardness showed an increase of only 
10 to 15 parts per million. The residual chlorine in the water leaving 
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the plant remained between 0.10 and 0.15 p.p.m. after a period of 
contact of 10 minutes. 

The tastes at the sampling points did not immediately disappear 
because of the gradual reduction of the lime dosage. After approxi- 
mately ten days of the trial run and utimate lowering of the normal 
carbonate in the finished water to an average of 15 p.p.m. the tastes 
had entirely disappeared in most sections of the city and almost 
completely in that section productive of the most trouble. Little, 
if any, residual chlorine now exists in tap samples at any appreciable 
distance from the plant. Where a slight residual is found, however, 
little, if any, by-product taste can be detected. Since the first two 
weeks of the new treatment program no complaints have been re- 
ceived. To the contrary, the improved taste has been remarked upon 
by persons unaware of the change in treatment. 

Although somewhat more costly during periods of very turbid 
water, when greater quantities of ferrous sulphate are required in lieu 
of increased lime dosage, the change of treatment has unquestionably 
eliminated the cause of taste troubles at Dallas. 

Probably the more economical procedure to follow will be found in 
the use of larger quantities of lime when required for most economical 
coagulation and re-carbonation ahead of the filters when necessary. 

The author wishes to acknowledge the helpful assistance rendered 
by Edgar Whedbee, District Engineer of The Texas State Depart- 
ment of Health, and the service rendered by The Chlorine Institute 
of New York City. 
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LAKE ERIE AS A PUBLIC WATER SUPPLY! 
By Howett WricutT? 


Lake Erie is manifold in its blessings—commerce, industry, ship- 
ping, recreation. It is a local, interstate and international highway 
—a public water supply. In this last respect, no doubt, it yields its 
greatest benefits to humanity. Lake Erie and its tributaries pro- 
vide water for domestic and industrial uses and for fire protection 
to at least 25 cities located in four states in this country and to a 
dozen cities in the Dominion of Canada. The total population thus 
provided is estimated at about 4,000,000. Less than twenty years 
ago, water was used by the population on the banks of the Lake in 
its natural state for many purposes. Today, asa result of the growth 
of population, of industry and commerce and shipping, it is treated 
by artificial process by many cities and towns. 

Detroit, Wyandotte, Michigan—Sandusky, Vermillion, Elyria, 
Lorain, Cleveland, Painsville, Ashtabula, Conneaut, Ohio—Erie, 
Pa., and Lackawanna, Dunkirk, Buffalo, New York, all purify their 
water supply by the aid of rapid sand filter plants. In Canada, 
Walkersville and Windsor chlorinate their water supply; Amherst- 
burg has a filter plant; and seven cities, known as the Essex Border 
Utilities, are soon to have a filter plant in operation. 

Lake Erie is the natural drainage body for 25,000 square miles of 
territory. With its tributaries, it serves as the natural receptacle for 
the domestic sewage and trade wastes of a population in excess of 
four million. This population is increasing rapidly and it is believed 
will continue to increase. 

For many years this dual use of the Lake by advancing civiliza- 
tion presented no serious problem. Today the resulting problems 
are numerous. Rapidly advancing pollution now seriously affects 
(1) the lake as a source of public water supply, (2) the sanitary condi- 
tion of public and private bathing beaches, (3) property values on 
the shores, and (4) the fishing industry. 


1 Presented before the Central States Section meeting, September 21, 1926. 
* Director of Public Utilities, Cleveland, Ohio. 
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Far less attention has been given to prevention of pollution by 
trade wastes and domestic sewage and to its control than to purifi- 
cation of the water after pollution. 

Sandusky has a sewage disposal plant which is not in use. Cleve- 
land has partial treatment in two lake front plants and one plant 
for complete treatment being built on the Cuyahoga River. Ashta- 
bula has a rough screening and chlorination plant. Lackawanna, 
New York, has settling tanks and contact beds. Of the larger 
American cities, Detroit has no sewage treatment works; Buffalo 
has none; Erie has none and Toledo has none. Practically nothing, 
taking the territory as a whole, is being done by way of sewage puri- 
fication on Lake Erie and not much more by way of sewage treat- 
ment. 


LOCATION OF WATER INTAKES AND SEWAGE OUTFALLS 


The location of water intakes and sewage outfalls in the same body 
of water presents interesting and complicated problems. It shows 
at a common sense glance how closely related are the problems of 
water purification and sewage treatment on Lake Erie. The solu- 
tion of one to a marked degree depends upon the solution of the 
other. 

In the smaller cities, water intakes are usually only a few thousand, 
and sometimes only a few hundred, feet from the shore. Cleveland’s 
intakes are four to four and a half miles from the shore. On the 
Detroit and Niagara Rivers (inlet and outlet to Lake) the intakes 
are necessarily quite close to the shore. It is well known that in 
some localities water intakes and sewer outfalls are in too close prox- 
imity. 


OLD THEORY OF LOCATION 


It is interesting to note in going over the history of the struggle 
to secure an adequate supply of pure water in this region how plans 
have been suggested (and tried out) for the control of community 
wastes through the location of sewage outlets so placed as to pass 
the “benefits” of the pollution on to the next community neighbor. 
All will agree, I am sure, that this day has gone forever. 

It is indecent for a community to pollute its water supply with its 
own sewage; it is an interstate insult to pass it on to your bordering 
State neighbor and, since Lake Erie is an international waterway, 
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it is inconsistent with the principles of international comity to allow 
uncontrolled pollution of either shore or boundary waters. 


THE INTER-RELATION OF WATER PURIFICATION AND SEWAGE 
TREATMENT 


State and local authorities have given some recognition to the 
dangers of community domestic sewage and trade wastes. Its 
menace to the public water supply has been minimized, however, 
in the past and is so minimized too frequently now. The problem 
has been considered largely from the point of view of a nuisance— 
the dangers likely to accrue to persons living on polluted streams or 
lakes and to bathers on public bathing beaches. Sewers and sewage 
disposal and treatment are even now considered as having little or no 
relation to the public water supply. Slowness in the development 
of the sewage treatment art and ‘“‘tradition” are largely responsible 
for this. In this connection, I commend to your attention the 
timely paper by George A. Johnson, Consulting Engineer of New 
York City, in a recent issue of the American City magazine on 
“Sewage Purification—Real and Delusive.” We have already 
had too much “delusive’”’ sewage purification of Lake Erie. 

The facts, however, as to Lake Erie, if considered sanely, will 
convince anyone, who is willing to be convinced, that the menace 
to the future water supply of Lake Erie is such as to call for states- 
manship of the highest order in its solution. Regardless of ‘“‘tradi- 
tion” and custom, it must breathe a new spirit which emphasizes 
the fact that the problems of water purification and sewage treatment 
are inseparable and must, therefore, be solved together. 


THE CLEVELAND SITUATION 


Let me illustrate what I mean by the situation in Cleveland. 
In so doing, let it be understood that I am not discussing persons or 
unduly criticizing past policies. I am commenting upon policies, 
the results of which seem to be wholly inadequate for the solution 
of a great problem. The emphasis heretofore has been wrong. I 
am using the illustration to advocate the carrying out of a broader 
community policy locally, but which is fundamental in its applica- 
tion to the Lake problem as a whole. 

Let me say here that the inseparable problems of water purifica- 
tion and sewage treatment have been fully recognized by City 
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Manager Wm. R. Hopkins. Their joint solution has been empha- 
sized and demanded by him. And with respect to the control of 
trade wastes, he has accomplished, in two years, more than has been 
done here in a dozen previous years. In all matters relating to con- 
trol of sewage and industrial wastes, he has emphasized the public 
water supply as the first consideration. 

In sixty-eight years Cleveland’s first water intake (built in 1854) 
has been moved from 400 feet off shore to four and a half miles into 
the lake. A second tunnel has been built also in that time, with its 
intake located at the same distance from shore. The history of the 
location of our intakes is the history of the encroachment of our own 
sewage pollution upon our own water supply. 

Cleveland did not filter any of its water until 1918 and not until 
1925 (October) did it obtain a 100 per cent supply of filtered water 
for the Metropolitan district. It undertook water purification first 
and partial sewage treatment last. Like other cities it has not 
observed the time-old maxim “an ounce of prevention is worth a 
pound of cure.” 

Sewage treatment in Cleveland became a fact in 1921 but only to 
a limited degree. It was adopted following orders of the Ohio State 
Department of Health in 1912 to build plants for the purpose Of 
protecting bathers on the beaches and to prevent a nuisance. Cleve- 
land now has two partial treatment plants on the Lake front and 
is building a third plant with complete treatment processes on 
the Cuyahoga River, 15 miles from the water intakes in the Lake. 
In our Westerly plant we remove screenings and grit, provide Im- 
hoff tank treatment and chlorinate during three months of the year. 
At our Easterly plant we remove screenings and grit and chlorinate 
during three months of the year. 

And in what position do we find ourselves? Cleveland has the 
best water supply in its history, but the problem is to keep it safe 
by the process of prevention and complete control of its sewage and 
trade wastes. With us, as with other large cities, much must be 
actually accomplished in the next five years. 

The population is growing; the sewage menace is increasing. We 
need complete treatment of all our sewage, but we have no land at 
these two plants for this purpose and can get little except by making 
it. And we are planning a new Boulevard on the Lake front which 
will pass these plants. If it is practical, we must change them into 
pumping stations and pump our sewage elsewhere back from the 
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Lake for treatment. Or we must make the land and provide the 
most modern and complete treatment that science can devise to 
protect our water supply, our lake front property and our bathers. 

It will be a hard battle. But other cities on the Lake are facing and 
must face the same difficulties. Detroit, Toledo, Buffalo and other 
cities are confronted with similar situations now. Will they be 
misled by the traditions of “nuisance” and “bathing beaches’ or 
will they look ahead and do the big thing of conserving Lake Erie 
as a water supply for themselves, for their neighbors and future 
generations? The very excellent report for the City of Detroit by 
Messrs. H. P. Eddy, John H. Gregory and Clarence W. Hubbell, 
recommends only partial treatment. Is what they recommend 
sufficient for the complete protection of their neighbors from De- 
troit’s sewage? Buffalo may not need sewage treatment for its 
own purposes now. It discharges its sewage “intothe Niagara River 
and its tributary, the Buffalo River.” But the city of Niagara 
Falls, at least, is not thus protected. Detroit and Buffalo are typi- 
cal instances of what I mean by the “passing on to your neighbors” 
theory. 

As helpful: guides, I recommend to you the studies of the late 
Professor George C. Whipple (1904), the extensive investigation of 
the experts for the International Joint Commission on the Pollution 
of Boundary Waters, and the recent studies of local pollution by 
J. W. Ellms (1920-1924) and D. E. Davis at Cleveland and Erie, 
respectively. 

SCOPE OF THE PROBLEM 


This is not a local and state matter only. It has both Federal 
and International aspects. In 1914 there was an investigation by a 
Joint International Commission on the Pollutionof Boundary Waters. 
The investigation was limited in scope. Its findings were that the 
pollution 


is very intense along the shores of the Detroit and Niagara Rivers and in the 
contaminated areas in the Lakes. Throughout the whole length of the bound- 
ary waters where sewage is discharged from the sewerage works of cities 
and towns the pollution is most concentrated in the shore waters on the side 
of the boundary on which it originates. These shore waters, besides being 
in places unsightly, malodorous, and absolutely unfit for domestic purposes, 
are a source of serious danger to summer residents, bathers and others who 
frequent the localities. So foul are they in many places that municipal ordi- 
nances have been passed prohibiting bathing in them. 
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Since then there has been an increase of population on Lake Erie, 
but the prevention and control of sewage pollution has not developed 
as the facts would seem to require. This might well again be made 
the subject of an inquiry which would investigate the shore pollu- 
tion of the waters of the Great Lakes. I hope this Association 
will so recommend to the proper Federal authorities; namely, the 
United States Public Health Service or the State Department and 
Congress. 


FEDERAL INVESTIGATION 


Your attention is also called to the recent investigation and report 
by the Chief of Engineers of the United States Army on the pollu- 
tion of navigable waters. Read the statement of the effects of 
pollution of Lake Erie by domestic sewage and trade wastes upon 
the fishing industry and draw your own conclusions as to the possi- 
ble and probable effect upon the public water supply. I will read 
but one paragraph from page 24 of this report: 


The pollution of waterways affects not only the fisheries therein but also the 
public health, sports, and various forms of outdoor recreation. The waters 
are used by the general public for domestic commercial, industrial, recrea- 
tional, and other purposes. They have been used for the disposal of domestic 
and industrial wastes since the settlement and industrial development of the 
United States began. What constitutes the highest and most economic use 
of a waterway aside from its use as a public highway of commerce is a prob- 
lem the solution of which involves a study of local conditions and the proper 
adjustment of the various conflicting interests of the locality. The growth 
and industrial development of a locality may depend upon the use of its streams 
for economical disposition of its domestic and industrial wastes; and should 
the pollution of streams in such a locality be prohibited, the future develop- 
ment of the section might be seriously impaired. As a general rule the valde 
of the products of the fisheries is small as compared to the total value of the 
products of all the industries which use the waters for other purposes. The 
problem therefore resolves itself into a determination of the use of each water- 
way which will result in the greatest benefit to the community. It is be- 
lieved that should the Federal Government undertake the control of pollu- 
tion generally there might be a tendency on the part of the State and local 
authorities to relax their efforts to study the problem and to enforce the local 
laws, with the result that the entire problem would be left to the Federal 
Government, which would be confronted with the necessity for providing a 
large organization to cope with the many local problems which would arise. 


It is plain to be seen that unless the local and State authorities 
exert themselves to a greater degree in these matters of stream and 
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Lake pollution, we will eventually have the Federal government 
dealing with it. The intervention on the part of the Federal Govern- 
ment may be in the interest of industry and commerce at first, but 
it will have its effect upon the water supply and the public health. 


THE DUTY OF THIS SECTION OF THE AMERICAN WATER WORKS 
ASSOCIATION 


This section (The Central States Section) of the American Water 
Works Association should take an active interest in these inseparable 
problems of water purification and sewage treatment as related to 
Lake Erie. 

1. We must understand that we are not concerned solely with the 
mechanics and hydraulics of water supply. We have something 
else to think of besides pumps and mains and reservoirs. We 
water works officials are concerned with the big problem of obtain- 
ing an adequate supply of pure water for all purposes for our respec- 
tive communities. 

2. This means (and especially so where sewage outfalls and water 
intakes are within the same body of water) that we must be con- 
structively concerned with: 

a. The prevention and control of pollution by trade wastes. 

b. Adequate and modern methods of sewage treatment and real 
purification. 

c. Filtration and disinfection of the water used by the public. 

3. We must not hesitate to discard, if necessary, the old traditions 
of sewage treatment and make the art fully effective as applied to 
the protection of our natural waters from sewage and trade waste 
pollution. 

4. We must watch State legislative proposals affecting trade 
wastes, sewage control and the public water supply. Legislation 
intended for rural counties, but having State wide application may 
be very injurious to the interests of large cities or communities con- 
fronted by exceptional conditions. 

5. We must try to do our part in insisting that engineers of State 
departments having authority over matters pertaining to sewage 
and water in our cities, and especially Lake cities, are fully awake to 
the importance of these problems. State departments that do not 
recognize and emphasize the relation of sewage pollution to water 
supply, especially as regards Lake Erie are not alive to the true 
significance of the situation. 
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6. We must wake up. We must see that the fundamental princi- 
ples of conservation are applied effectively to Lake Erie and that 
the precious heritage of this public water supply is guarded and 


protected and made safe for ourselves, our neighbors and future 
generations. 
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THE CASE OF THE PEOPLE—PUBLIC HEALTH Vs. 
WATER! 


By H. E. Mosszs? 
THE INDICTMENT 


In preparing a case for presentation to the court, the prosecuting 
attorney draws a bill of complaint known as the indictment. In 
this he sets forth with circumstantial detail the charge against 
the unfortunate caught in the toils of the law and lays the foundation 
for his case. Let us consider the facts in the present case of Public 
Health vs. Water. 

In the pre-Volsteadian days, a southern colonel responding im- 
promptu to a toast on “Water” summed up in an eloquent fashion 
the feeling held by some persons who consider water other than as a 
thirst quencher. Responding, he said: 


Water—the purest and best of all things that God created. 

I want to say to you that I have seen it glisten in tiny tear drops on the 
sleeping lids of infants. 

I have seen it trickle down the blushing cheeks of youth and go in rushing 
torrents down the wrinkled cheeks of age. 

I have seen it in tiny dewdrops like polished diamonds when the morning sun 
burst in resplendent glory o’er the eastern hills. 

I have seen it in the rushing stream rippling over pebbly bottoms, in the 
river rushing over precipitous falls in its mad rush to join the mighty Father 
of Waters and I have seen it in the mighty ocean on whose broad bosom float 
the battle fleets of all nations and the commerce of the world— 

But—ladies and gentlemen, I want to say to you now, that as a beverage it’s 
a damn failure. 


Latterly it has, perforce, come to a more exalted station as a bever- 
age, even among those who formerly considered that its chief func- 
tion was to act as a “chaser” after a draught of liquid more pleasing 
to their jaded palates and certainly more potent in its reaction. 

But there are still other critics, carping, perhaps, in the opinion of 


1 Presented before the Central States Section meeting, September 22, 1926. 
* Assistant Chief Engineer, Pennsylvania Department of Health, Harris- 
burg, Pa. 
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the waterworks operator, whose business and pleasure it is to con- 
tinuously supply this wonderful fluid essential to life. 

Occasionally minute organisms choose a public water supply 
reservoir as a home in which to live, breed prodigiously and die. 
They are not overly particular as to their habits and frequently cause 
odors and tastes in the water suggestive of unpleasant things. Then 
the telephone wires to the water company office fairly hum and the 
manager talks soothingly and gives a heroic example of self-restraint. 

The average American has become accustomed to refinements of 
living undreamed of by his ancestors. He is no longer satisfied with 
water that is merely palatable and of good appearance. But he 
registers a hearty kick if it has excessive hardness, is perceptibly 
colored, corrodes his plumbing equipment or causes stain on the 
porcelain fixtures and clothes in the laundry. This latter imme- 
diately raises the righteous wrath of the outraged housewife. And 
again the water superintendent has a bad day, causing his children 
to run to cover when he reaches home. 

And finally the most serious charge is that the public water supply 
is a vehicle for transmitting death-dealing disease to innocent ones. 


THE EVIDENCE 


It is a far cry to the first public water supply in the United States 
installed in 1652 at Boston, 274 years ago. This was the first of the 
various public utilities to be established in the United States, gas 
following in 1816 at Baltimore. Forty years before the signing of the 
Declaration of Independence, in 1736, Pennsylvania saw its first 
public waterworks at Schaefferstown and still operating, 190 years 
old. Not until 25 years later—in 1761—did this country see its 
first waterworks pumps at Bethlehem, Pennsylvania—begun in 
1754 and completed in 1761. 

In 1800, there were only 17 waterworks in the United States. Not 
for 50 years afterwards did the number pass the hundred mark. 
Beginning in 1875—when there were only 243 waterworks in the 
United States—rapid growth began. One thousand in 1885, nearly 
3000 in 1895 and in 1925, over 9000 waterworks in the United States, 
supplying 10,000 communities and many millions of people. In 
Pennsylvania alone, there are 650 public waterworks, supplying more 
than six million people. 

Our forefathers, many times our foremothers, with back-breaking 
toil supplied the water for the household from the nearest spring or 
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well. Today in every modern home, water flows freely from con- 
venient faucets; it sprinkles our lawns, extinguishes fires and turns 
the wheels of industry. The province of the waterworks manage- 
ment is to insure this supply against failure, prevent the presence of 
objectionable constituents and, most of all, the insidious germs of 
disease. 

This rapid expansion of waterworks service brought its attendant 
problems. Rather early, the occurrence of severe typhoid fever 
outbreaks forcibly directed the public attention to water as a mode 
of transmission of this dreaded disease. Efforts at control were 
made by means of watershed protection, but the epidemics continued 
and the futility of measures that stopped short of purification was 
realized. So we have the growth, first of filtration, later of chlorina- 
tion. Their beneficial effect is now taken as a matter of course and 
as an accepted practice in waterworks management. To such an 
extent has this proceeded that the feeling is now quite general that 
no surface supply can be considered safe unless it is protected by at 
least chlorination, even though defensive measures on the watershed 
are adopted. 

It is hard to realize today, with filter plants in general use, that only 
56 years ago—in 1870—the first real filter plant was built in the 
United States. This was of the slow sand type—built at Pough- 
keepsie, New York, the second following at Hudson, New York, five 
years later. Today there are nearly 600 rapid and about 50 slow sand 
filters in use on public water supplies in America, with a total capac- 
ity of 5000 million gallons per day. 

Nearly half of this capacity is to be found in the four states repre- 
sented at this Convention, Michigan having in daily capacity 463 
million gallons, West Virginia 99, Ohio 743 and Pennsylvania 911— 
a total of 2216 million gallons daily, this including only plants of one 
million gallons per day or over. Pennsylvania has built 26 new 
plants in the past four years, a total of 179, serving nearly 5,000,000 
people. 

Chlorination of public supplies started later—in 1908—but has 
had a more rapid growth, in 18 years expanding from a single instal- 
lation to about 3000 treating nearly 4000 million gallons of water 
daily. In Pennsylvania it was first used on unfiltered water at 
Erie on March 15, 1911 at the time of a disastrous typhoid fever 
epidemic. Today we have 370 such installations, 94 having been 
introduced during the past four years. 
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Every waterworks man knows of the effect this has had on the 
reduction in typhoid fever, in which decline the most important fac- 
tor has been the improvement in public water supplies, principally by 
filtration and chlorination. A brief résumé of the situation for the 
United States at large and for Pennsylvania in particular will serve 
to illustrate this fact. 

In 1900 the death rate from typhoid fever in the registration area 
of the United States was 35.9 per 100,000 population. In 1924 it 
was 6.7 a reduction of approximately 81 per cent. 

The Journal of the American Medicai Association since 1913 has 

presented a summary of typhoid fever death rates in cities of the 
United States of over 100,000 population. More than one-quarter 
of the country’s residents live in these cities and the data compiled 
show the universal decline of typhoid in these large centers of popula- 
tion. Fifty-seven cities in 1910 had 21 million population and a 
typhoid death rate per 100,000 of 19.61. In 1925 (59 cities), with 
a population of nearly 29 million, the rate had fallen to 3.43. This 
was higher than the three preceding years, but 1925 was known as a 
“typhoid year.” 
- In Pennsylvania, as elsewhere, it required the occurrence of severe 
epidemics to bring about the enactment of adequate health laws. 
Serious epidemics occurred in the State; the first of record in 1885 at 
Plymouth, a mining town of 8000 inhabitants, where 1104 persons 
contracted the disease and 114 died. An infected public water 
supply was the cause. 

The next large epidemic ascribed to a contaminated public water 
supply occurred in Butler in 1903. Here in a town of 18,000 popula- 
tion there were 1384 cases with 111 deaths. The following year the 
State Legislature passed the law creating the Pennsylvania Depart- 
ment of Health, giving it jurisdiction over public waterworks. 

Other epidemics followed, but as indicative of the results of the 
control of typhoid fever exercised by the State Department of Health 
it may be stated that in 1906 there were 3917 deaths from typhoid 
fever and the rate of 54.8 per 100,000 population. In 1925, there 
were 448 deaths from this disease, representing 2437 cases, a death 
rate of 4.8, a reduction over the 1906 rate of more than 90 per cent, 
equivalent to a saving of 50,000 lives. 

Doubtless this record can be matched in other states and is cited 
merely to show the wonderful reduction in typhoid fever for which 
improved public water supplies should receive credit in full measure. 
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With typhoid fever reasonably under control in the larger centers 
of population, attention must be directed to reduction of this disease 
in the rural sections of the State. Here with the cases scattered over 
a considerable territory, the problem of tracing the source of infec- 
tion is more difficult than in the urban communities. Speaking of 
Pennsylvania, and the same may be true of other states, the case rate 
since 1909 has been higher in the country than in the urban districts. 
In this connection there is a feature that is of special interest to water- 
works men; namely, the fact that cases infected in the country dis- 
tricts are charged against the town or city, thereby increasing the 
urban rate and possibly reflecting discredit upon the public water 
supply. 

Country dwellers contracting typhoid are more frequently than 
ever brought into the city hospitals and through laxity in the method 
of reporting are charged against the city total, rather than on the 
basis of the place of infection. The increasing use of the automobile 
has a marked bearing on this matter. The urban dweller travels far 
from his own home and contracts the disease many miles distant. 
Returning he is taken ill and the source of infection is extremely 
difficult to ascertain. To cite only one instance will illustrate the 
point. In Scranton, Pennsylvania in 1925, there were 24 cases of 
typhoid, 7 of these lived outside the city and were taken to the Scran- 
ton Hospital. Thirteen of the remaining 17 had been out of the 
city previous to their illness, leaving only 4 who could probably be 
charged as bona fide city cases. As a matter of fact they were all 
included in the Scranton records. 

This is not wholly due to the fault in reporting since ofttimes a final 
diagnosis of the case is not made at the place of residence, but with 
the patient quite ill hospitalization is deemed wise and the fact that 
he has typhoid fever is not fully disclosed until after he reaches the 
hospital when the health report is sent in. 

Along the same line the speaker recalls that a few years ago one of 
the cities in the eastern part of Pennsylvania was charged with a 
considerable number of typhoid fever cases, thereby giving a black 
mark, when as a matter of fact the greater part of them were em- 
ployees of a concern in an adjacent town and were infected in the 
factory during an epidemic and simply because they were residents of 
the city in question the typhoid was charged against that municipality. 

This points to the necessity of a careful study of typhoid cases to 
determine the real source of infection rather than to accept what 
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may be an easy solution by placing the public water supply under 
suspicion as the public is prone to do when typhoid cases appear in 
any numbers in a community having a public supply. The water- 
works management in self defense must insist that this be done by 
the health authorities and offer every possible aid to that end. 

Brief reference only will be made to other tendencies in waterworks 
practice to point out the recognition that is being given certain fac- 
tors because of their effect on the public. 

The travelling public is being protected on common carriers en- 
gaged in interstate traffic—trains and steamboats—by the issuance 
of certificates by the United States Public Health Service for water 
used for drinking and culinary purposes. These are based on ap- 
proval first by the respective State Health Departments. 

The health of the tourists who traverse our highways in ever 
increasing number is safeguarded by the campaigns inaugurated by 
several of the states for the examination and the approval or condem- 
nation of the roadside water supplies to which they must resort. In 
some states the work is furthered by the use of motorized travelling 
laboratories. 

Chance contamination of public supplies may occur through cross 
connections forming an inferior supply to a drinking water supply. 
The trend of opinion is absolutely to forbid such devices. At the last 
American Water Works Convention a forward step in this direction 
was Officially taken. 

Experience has demonstrated that when offensive tastes and odors 
are present in a public water supply, even though it may be bacterio- 
logically satisfactory, the people will not drink the offensive water, 
but will resort to unknown and ofttimes dangerous waters, such, as 
from springs, wells, or bottled waters which are palatable but may 
not be pure. A public health problem thus arises and points to the 
necessity of supplying at all times a satisfactory water through the 
public system. 

Such a case occurred in Pennsylvania this year. The public 
supply was offensive. The people resorted to wells and springs. 
Out of 200 of these only 6 or 7 tested satisfactorily. 

Recognition is given to many of these factors. Research work is 
being carried on at various plants to devise practical methods of 
handling difficult waters, rectifying plants are being built, certain 
operations are being adjusted by the pH yard stick—in fact some 
chemists are fast acquiring a pH complex. 


3 
j 
| 
{ 
H 


PUBLIC HEALTH VS. WATER 751 


In general, there seems a tendency to meet these problems face to 
face and endeavor to solve them satisfactorily. The exchange of 
views in meetings such as this cannot fail to be helpful. 

Bathing has become a habit with our people and for this they want 
proper water. If cleanliness is next to Godliness, then the modern 
hotel—1000 rooms and 1000 baths—is akin to the house of worship. 
The first bath tub in the United States was built in Cincinnati in 1842 
and was denounced by the newspapers as a luxurious and undemo- 
cratic vanity. Some medical men pronounced it a menace to health. 
It is said that Philadelphia in 1843 and Boston in 1845 made bathing 
unlawful. Today we have a society known as the American Asso- 
ciation for Promoting Hygiene and Public Baths. Swimming pools 
and bathing beaches are springing up like mushrooms. 

Some persons are disposed to place the entire burden of producing 
a safe and satisfactory water supply on the water purveyor, while at 
the same time the municipalities and industries are grossly contami- 
nating the sources of supply, thereby rendering the waterworks task 
well-nigh impossible. Latterly, however, has come a realization 
that each has a responsibility and should share the burden. Much 
attention is being given to questions of stream pollution and to 
development of practicable and reasonable means for controlling or 
correcting them. A significant movement is the approach being 
made in some instances by agreements between states. 

In Pennsylvania, the problem of stream pollution is being ap- 
proached in a comprehensive way by the Sanitary Water Board, 
which early realized the magnitude of the task and one of its first 
acts was to set up a classification of streams, making three divisions 
known as Class A, B and C respectively. Class A are relatively 
clean streams; Class C are those representing the other extreme, 
where streams have been in some instances so grossly contaminated 
as to be unfit for either domestic or industrial use. In between are 
the Class B streams embracing by far the larger number, where 
determination must be made as to the use to which the stream will 
be put, keeping in mind that generally the highest use of the stream 
is as a source of public water supply. This Board by coéperation 
with industry is studying some of the problems of industrial waste, 
among which may be mentioned those from tanneries and from pulp 
and paper wastes. It is the purpose of the Board to undertake 
studies of other industrial wastes later on. 
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THE VERDICT 


In justice the verdict should be rendered according to the evidence 
produced. The speaker has attempted briefly to review the history 
of waterworks development, its successes as well as some of its fail- 
ures. ‘The end is not in sight, contrary to the opinion of some who 
are inclined to suggest that there will be no further marked advance 
in the art. However, the research work now being carried on and the 
eagerness of the waterworks fraternity to undertake new studies and 
the disposition on the part of the management to increase facilities, 
all to the end that a safer and more pleasing supply may be furnished 
continuously to consumers are good omens. ‘The willingness of the 
management to take the public into its confidence, which was not the 
case a few years ago, is evidence of a better understanding between 
the two and bespeaks a still closer bond in the future. Educational 
propaganda can do much to break down the mistrust that is often 
felt where public utilities are concerned. 

It would not be fitting to close this paper without paying tribute 
to the zeal and devotion to duty of the men engaged in waterworks 
production. There are no hours in this business, since emergencies 
frequently arise and must be met immediately and it is largely due 
to the unswerving fidelity of waterworks employes from the manager 
down to the humblest laborer, that has brought about the wonderful 
expansion in this business and has produced the gratifying results in 
the reduction of typhoid fever in the United States, which alone 
would be an accomplishment worthy of the utmost endeavor. 


TESTS OF CAST IRON PIPE! 
A Discussion 


Tuos. H. Wiactn:? This series of tests which Professor Talbot 
has made is the first set of tests that have shown, in a comprehensive 
way, the physical properties of cast iron pipe tested and their relation 
to the test bar. These tests, of course, cover only 6-inch pipe, and in 
order to cover the field, similar tests must be made on a number of 
other sizes. A series of tests of this kind takes a long time and costs 
considerable money, but it is hoped that the new Sectional Committee 
on Cast Iron Pipe will have the facilities to go further with tests of 
this kind and to cover larger sizes as well. 

There is one other important load which comes upon pipe that is 
not at all new to Professor Talbot because he has discussed it both 
for cast iron and for other kinds of pipe, and that is the earth load. 
Members of this Association will perhaps remember Mr. Hazen’s 
paper of some ten years ago, which proposed that not only the water 
pressure in the pipe, but also the earth pressure should be taken into 
account in determining what thickness of pipe should be used for a 
given condition. Few engineers go as far as Mr. Hazen, I think, 
but it is generally agreed that, for at least the larger sizes where earth 
cover is more than normal, additional thickness should be provided. 
For ordinary cover most engineers regard the earth load as being 
provided for by the factor of safety. 

The factor of safety in 6-inch pipes against water pressure has been 
shown by Professor Talbot’s tests to be very large. Small pipes 
obviously can easily take care of pressures of 100 or 200 pounds per 
square inch and leave something to spare for the earth load; further- 
more, a 6-inch pipe has not much earth load. When the pipe is large 
the factor of safety against water pressure is reduced, and also the 
effect of the earth pressure has become large, so that in compre- 


1 Discussion of paper by Authur N. Talbot on ‘‘Strength Properties of Cast 
Iron Pipe made by Different Processes as Found by Tests,” Journal, July, 
1926, page 1. 

* Consulting Engineer, New York, N. Y. 
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hensive tests for the larger sizes some attention must be paid to the 
earth load as well, which will introduce complications in the addi- 
tional series of tests beyond those of Professor Talbot’s tests on 
6-inch pipe. 

The various societies have been struggling for fifteen or twenty 
years with the question of test bars. Everybody knows, who has 
given it any study, that the test bar is not a test of the pipe at all, 
but merely a test of the bar, and that the iron in the pipe is generally 
quite different from that in the bar, owing to a different rate of cooling 
and consequently different character of crystallization. On the other 
hand Professor Talbot’s tests of pipe were direct; he tested strips 
cut longitudinally from the pipe and rings obtained by cutting very 
short pieces from the pipe as well as testing the pipe itself to destruc- 
tion by water pressure and by impact. These tests give a great many 
indications as to the quality of the pipe which could not by any possi- 
bility be obtained by testing the test bars alone. 

The question is, what will be the practical test of the future, to 
determine the nature of pipe in regard to its suitability for use? 
One of the tests that has been suggested by Professor Talbot is the 
strip cut from the pipe. That of course would be a very excellent 
test; however, it destroys a considerable length of pipe. Still, if a 
dozen or fifteen pipes are cast and one is wrong in some minor par- 
ticular and has to be rejected, this defective pipe would frequently be 
suitable for making a test of this kind. On the other hand, the iron 
from a cupola, used to melt iron for a lot of pipes, not infrequently 
varies considerably during a day and a test of only one pipe is not 
sufficient to represent the whole output. 

I have been scmewhat hopeful of the ring test and was sorry to see 
that it gave such a poor showing in these tests by Professor Talbot: 
I have been wondering whether the ring test would not yield more 
consistent results if tested in segments, so that the influence of 
different thicknesses around the ring could be allowed for; the sepa- 
rate testing of the several segments would give as well a precision 
measurement of the test. Ring tests could be made without sacri- 
ficing a pipe. 

Whatever new tests, if any, may be adopted as the result of studies 
now being made should, I think, be correlated with the old tests by 
continuing the 2-inch by 1-inch test bar for a considerable period. 
Foundry men are developing the round “arbitration”? bar more and 
more as a general test of the iron which is being supplied from the 
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cupola. The A. S. T. M. and similar foreign bodies are drawing 
together in the details of this round arbitration bar and it also must 
be considered in comparirg irons for different purposes. But the 
user of pipe, practically never a metallurgist and having no metal- 
lurgical representative at the foundry, needs the more tangible and 
direct tests of the product he is buying and it is hoped that Professor 
Talbot’s tests will supply a stimulus that will result in the devising 
of a test or tests that foundrymen and consumers can agree on as both 
adequate and simple. 


J. N. Cuester:* The paper of Professor Talbot’s leaves little to 
criticize, and much to commend. The report of the Committee on 
Standard Specifications‘ is to me, to a certain extent, disappointing, 
at least as regards the progress that has been made or has not been 
made. Notwithstanding the progress that has been made, there 
seems to me to be considerable that might be, and that Committee 
ought to have regard for some of us that are growing old and are still 
curious. I am one of the Twentieth Century members, having at- 
tended my first meeting in 1894, and I have attended few annual meet- 
ings where the subject of cast iron pipe specifications has not been dis- 
cussed. I can plainly state that the specifications under which we 
now work bear too heavily the footprints of the manufacturer, and 
therefore I would like to see at least a partial revision of those speci- 
fications, even though we are having some wondrous data as a back- 
ground for progress reports. I do not mind mentioning some things 
that I think ought to be incorporated in an immediate change. 
For instance,—I would make only one grade of 4-inch pipe, or per- 
suade manufacturers not to make it at all. I would limit 6-inch pipe 
to two grades or classes A and B, 8- and 10-inch to three classes A, B 
and C, and 12-inch and above that to four. 

Having heard internal rather than external diameter reduction 
variations discussed, I want to register hard against that. I know 
it would lessen the cost of manufacture if the flask that governs the 
outside diameter could always be the same, but I believe the benefit 
of knowing the capacity of your pipe is worth what it costs the water 
works consumer. 

I want also to urge action on interior coatings and the early adop- 


* Consulting Engineer, Pittsburgh, Pa. 
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tion of something. I should like at once the incorporation of a pro- 
vision that 12-inch and above specials must be tested, if required. 

I have never risen to the height of considering external earth pres- 
sure for ordinary depth, which we will say now all over the country is 
~ not governed as much by frost as by getting away from the effect of 
automobile trucks; and finally, I should lke to see longer than 12-foot 
standards adopted for 4-, 6- and 8-inch pipe. 


CHARLES W. SHERMAN:> Mr. Chester says he wants the actual 
inside diameter to correspond to the nominal figure so that we will 
know something about the capacity of the pipe. Perhaps when the 
pipe is new we may know something about it, but after two or three 
years we have got to make tests, if we are going to have any good line 
on how much « pipe will carry. I have had occasion to make quite 
a number of tests in the last two or three years, on pipes carrying 
soft waters, and I found 6- and 8-inch pipe, twenty to twenty-five 
years old, showing a loss of carrying capacity running as high as 
40 to 50 per cent. Such conditions may not exist with the harder 
waters of the west and south, but in our New England waters it is 
frequently the case. Even when pipe looks pretty clean, I would a 
good deal rather have a little additional diameter than not. If a 6- 
inch pipe measures 6} inches, it is worth something to us in carrying 
capacity and in keeping up the capacity. 

I think a good many water works men are buying more cast iron 
than they need in their pipes; the thinner pipe has not been used as 
much as it might well be for suburban localities. I am not talking 
now about metropolitan cities. If I were laying pipes in New York 
City I should be strongly tempted to buy the heaviest pipe I could 
get, but for suburban locations where the loads that come on the 
pipe are not abnormally heavy, and where the streets are not filled 
up with pipes I think many of us could use thinner pipe than we have 
been in the habit of buying. So I have been strongly predisposed 
to the thinner pipe that we are getting by the new process. During 
the last three years I have used De Lavaud centrifugal pipe, and my 
experience so far has been all good. I do regret somewhat that we 
are still dependent entirely on the manufacturers’ specifications in 
buying such pipe; I think the purchasers ought to have something 
to say about what they get. I admit, however, that I do not know 
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enough about what we ought to get to draw specifications myself, and 
so I have got along with what I could get. 

I was gratified to see, from Professor Talbot’s figures, that the 
results really made a good showing for the chilled centrifugal cast 
pipe. It is to be expected that pipe cast by that method will be 
somewhat more brittle than pipe cast in sand molds. Possibly 
sufficient annealing might eliminate that, but how much annealing 
is practically possible, is one of the things about which the purchasers 
know little, if anything, as yet. 

I have found that men using that pipe, after very little experience, 
learn how to cut it, how to handle it, and how much it will stand 
in the way of rough usage; and I do not find that as a rule they are 
appreciably more careful in handling it than they are with sand cast 


pipe. 


W. W. Brusu:’ Professor Talbot has presented to water works 
men the first comparative data based on comprehensive tests that 
has been published since the centrifugal process of casting pipe was 
developed. It is to the advantage both of the industry and the con- 
sumers to secure from a given tonnage of cast iron the greatest num- 
ber of pipe of a satisfactory quality and at the lowest cost for pro- 
duction. For some sixty years the standard process for manufac- 
turing cast iron pipe has been the sand lined flask and center core. 
The advancement in the art during these sixty years has been by 
minor refinements. Recently we have had presented to us a new 
process which seems to be destined to replace the old process as the 
cost of production will be less and the product will be freer from 
imperfections. 

The centrifugal process turns out an iron of much greater strength, 
but as yet the problem of relieving the internal cooling stresses 
which produce brittleness has not been satisfactorily solved in at 
least one of the methods of manufacture now in use. 

The experience of those using cast iron pipe is of interest in passing 
on the product of the centrifugal process, but is not conclusive. 
With the very high factor of safety in all designs of cast iron pipe for 
water works there certainly should be no trouble in safely handling, 
laying and using the pipe. 

The large factor of safety is a recognition of the relatively unre- 
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liable strength of cast iron. Tests made by competent investigators 
such as Professor Talbot will properly be the means of enabling 
both the producer and the consumer to determine correctly what 
process is best suited to serve the community and to set up standards 
by which to measure the quality of the pipe offered by the manu- 
facturer. 

We will all await with interest further tests to supplement those 
already made by Professor Talbot and we congratulate him and his 
associates on the excellent work done and its full presentation which 
gives us material which will greatly aid all of us in the water works 
field and which will affect the cast iron pipe we will use in the future. 


J. T. MacKenzie:’ Professor Talbot certainly has rendered a 
great service in the investigation so ably reported in this paper. He 
has made a most representative selection from the pipe foundries 
of the country, and by the completeness of his tests has definitely 
established a standard of comparison for all new products which 
have, or may, come into the field. 

He is also to be congratulated on the excellent test strips proposed 
which it appears are destined to fill a long felt want in a most efficient 
and acceptable manner. Many have made use of strips, but it 
remained for Professor Talbot to suggest a practical way in which 
they could be used. 

In discussing a mass of data of this kind it is essential to tabulate 
the results on some common basis so the mind can readily grasp the 
outstanding features. Such a tabulation is shown in table 1, where 
the material is arranged according to the several classes of pipe and 
the results are reduced to a unit basis throughout. 

The first group consists of the standard product of the present pipe 
foundries, i.e., pipe cast vertically in dry sand molds with dry sand 
cores. The pipes selected for this test are fully representative of 
present practice, and are in accordance with present standards, 
being from Alabama, Virginia, Ohio and New Jersey. 

This group represents the material that has established cast iron 
pipe as the universal standard for water and gas works construction, 
and which has justified the slogan, ‘‘Service for Centuries,’ both by 
its strength, its resilience and its resistance to corrosion. 

The second group consists of pipe cast centrifugally in green sand 
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TABLE 1 


Summary of Talbot tests on cast iron pipe 


BURSTING TESTS FLEXURE TESTS STRIP TESTS 
DROP 
ile | Mean | Test |Modulus| Me@" /Modulus |Modulus |Modul 
I Il Ill Iv Vv VI VIII 
Group I. Regular sand cast 
1 13.9 16.7} 29.0 3.8|10.15| 35.3| 7.50 
4 16.1; 10.3} 16.6] 32.2 9.40] 38.3| 7.20 
20 14.7 9.2}; 14.0] 27.0 2.2 | 10.03 | 33.9] 7.71 
30 13.7 2.6| 15.3] 26.8 9.13| 33.7| 6.63 
40 13.4| 15.6] 20.3] 29.3 7.1 | 10.20; 39.1} 7.43 
70 14.8 3.9| 14.4] 28.4 5.3 | 10.07 | 35.0| 7.16 
71 14.6 9.3} 16.0] 26.3 9.60) 29.3] 6.87 
72 14.4 3.7| 18.2] 26.9 9.03} 32.3) 6.61 
73 16.4 7.3 | 14.2] 26.9 4.9| 10.24] 35.5| 7.32 
Average..... 14.7 7.4] 16.2] 28.1 9.84| 34.7| 7.16 
Group II. Centrifugal refractory mold 
A 20.2 1.9} 16.4] 39.5 2.4| 9.75| 43.5] 7.53 
B 20.8 6.5 | 19.0| 30.7 3.5 | 10.52 | 41.1] 7.95 
F 19.6 3.5] 16.1 | 37.5 4.4/ 10.42] 43.0) 8.25 
75 20.6 5.7] 18.1] 38.6 8.5| 9.92] 46.0| 7.67 
Average..... 20.3 17.4| 36.6 4.7| 10.15 | 43.4] 7.85 
Full resilience......... 15.8 31.6 
Group III. Centrifugal metal mold 
50 15.7 7.5 | 14.6| 34.5 5.8 | 14.78 | 50.8 | 11.22 
51 24.4} 12.3] 12.6| 32.2 6.5 | 15.08 | 43.5) 11.86 
52 25.8 5.6] 14.2| 37.0} 12.2] 14.86] 48.8 | 11.17 
74 30.0 3.8] 11.6| 42.7 4.3 | 14.67] 50.7 | 11.05 
Average..... 24.0 7.3| 18.2] 36.6 7.2 | 14.85 | 48.5 | 11.32 
Group IV. Sand cast horizontally 
60 15.6} 19.3} 13.1] 33.1 8.1 | 10.63 | 40.0} 7.34 
76 20.9} 10.6| 16.4] 36.1 4.7|10.26| 43.7| 7.56 
Average..... 18.2} 15.0] 14.8| 34.6 6.4 | 10.45 | 41.9| 7.45 
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molds. This product does not depart from the accepted standards 
for cast iron pipe, either in contour or in metal structure, though the 
process sets new standards of excellence in uniformity of section 
and soundness of metal. 

The third group consists of pipe cast centrifugally in water cooled 
metal molds, which process requires that the pipe be annealed to 
relieve casting strains and soften the hard, brittle exterior of the pipe 
as cast. This product is essentially different in metal structure from 
the standard product, and it is not made with a bead on it, but the 
metal thicknesses are well controlled. 

The fourth group is cast horizontally in green sand molds with 
green sand cores. It has a true grey iron structure, but the method 
of casting renders it difficult to keep it free from inclusions, and to 
produce uniform results. 

Column I shows the tensile strength of the pipe wall in thousands 
of pounds per square inch, calculated from the bursting pressure. 
These figures are low for anyone accustomed to vicarious test pieces, 
but they are easily understood when it is realized that the water 
pressure is applied to every point of the pipe wall. These results 
are not the results of the accidents of selection of test pieces, but 
are invariably the measure of the weakest place of the structure 
and as such are truly indicative of the ability of the several products 
to withstand static pressure in the line, although they do not indicate 
ability to function under other stresses, such as bending or shock 
which stresses are of prime importance. 

Mean deviations are shown in column IT. 

Column III shows the results of the impact test, calculated in feet 
of drop per inch of wall thickness. This test was designed to show 
the relative ability of the several groups to stand the blows of loading, 
shipping and laying; and it is, at least, some measure of the ability 
to withstand water hammer. 

Columns IV, V, and VI show the results of the cross-bending tests 
on the full length pipe tested as a beam. The modulus of rupture, 
column IV, is given in thousands of pounds per square inch. The 
deviations, column VI, are in percentage. The modulus of elasticity, 
column VI, is in millions of pounds per square inch. This test shows 
the value of the pipe in case of ground movement, or any other bend- 
ing stresses. The values for modulus of elasticity show inversely the 
bending qualities, that is, the lower the value of modulus of elas- 
ticity, the more the pipe will bend. Ability to bend is a far better 
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quality in a pipe than ability to resist bending, as in many cases the 
force is practically irresistible for short distances, and the only hope 
for the pipe is for it to yield. Tensile strength, as indicated by the 
modulus of rupture, is desirable if flexibility is not sacrificed in its 
attainment, but, of the two, flexibility is of much greater importance. 

Columns VII and VIII show the modulus of rupture and of elas- 
ticity, calculated from the strip test as described by Professor Talbot 
but placed by him in separate tables. Our purpose in assembling 
these data anew is to consider them collectively in their relation to 
the quality of the pipe as shown by the three principal tests. 
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Fig. 1. GRAPHICAL REPRESENTATION OF TALBOT TEsTs OF Cast IRON Pipx 


Just as elongation and reduction of area are given equal importance 
with tensile strength in considering the value of steel for structural 
use, the deflection of cast iron is considered of equal importance with 
the strength in tests of this material. With the different wall thick- 
nesses involved the only way to express unit deflection is by means of 
Young’s modulus of elasticity which is, as Professor Talbot says, not 
an absolute but a relative quantity. The resilience, or capacity of a 
beam for storing energy, is, for a standard beam, the area below the 
load deflection curve, and if this were a straight line the resilience 
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would be the product of the load and the deflection. A linearly 
relative quantity in this case is the square of the modulus of rupture 
divided by the modulus of elasticity, and since the span lengths are 
the same for all groups this quotient gives an exact comparison of the 
work done in breaking the several specimens, when modified by the 
percentages given in Professor Talbot’s discussion of resilience, 
which correct for the difference in curvature. In table 1 this value 
is placed below the averages for each group, and in figure 1 these 
results are shown graphically with the results for the drop test, cal- 


culated to feet per inch of thickness by the formula H = > the 
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+ Lot 8/ 
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tensile strength from the bursting pressure, and the mean deviation 
in bursting strength for each group. 

The agreement of the resilience curves on the strip and flexure tests 
is remarkable, and the drop test shows the same general relations 
for the several groups. 

In closing, it is suggested that one reason for the discrepancy 
between the various tests on lot 50 is that the average thickness of 
the pipe tested in flexure, which were also used for the strips, was 
0.35, but the average in the bursting tests was only 0.306 inch. The 
pipes tested by the drop were also 0.35 inch in thickness. 
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Artuur N. TatBot.® The results of tests made after the impact 
testing machine had been modified so that the distance between 
centers of supports for the pipe became 2 feet instead of 10 feet seem 
to warrant publication. The new arrangement of the testing machine 
permitted making tests at various places along the length of a pipe, 
and tests were made on the same pipe near the bell end, the spigot 
end, and the middle of the length. In figure 2 are plotted the thick- 
ness of pipe at the section tested and the height of drop at failure for 
four lots of pipe made in 16-foot lengths by the centrifugal process 


Average Values -|7 Lots of Pipe +3 
' LEGEND | 
elot | oLot2 * 
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& LEGEND 
a 
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4 A Lot 5/ Slot 72 
52 + alot 73 
olot % 
Average Thickness of Pipe’= ir 
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(sand mold) used for making the pipes of Groups II and VI. In 
general, the pipe in these lots varied from thin pipe in Lot 80 to 
greater thickness in Lots 81 and 82 and a still greater thickness in 
Lot 83. Three pipes of each lot were tested, each pipe at middle, 
bell end, and spigot end, making 36 tests in all. The individual 
results of the tests are plotted in figure 2. There is little scattering 
of the points, considering that the figure is a plot of individual results. 
There is no marked difference apparent in the relation between thick- 
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ness of pipe at the section tested and height of drop, whether the test 
is made at middle, bell end, or spigot end. The curve shown on the 
figure, h = 10#, represents the results fairly well, h being the height 
of drop in feet and ¢ the average thickness of the pipe wall in inches 
at the section of the test. 

In figure 3 are plotted the results of tests made on the remaining 
available pipes of the 13 lots named in the legend, together with those 
of the four lots already shown in figure 2. In lots 70, 72, 73, and 76 
only a single pipe was tested; in lots 40, 50, and A two; and in the 
remaining lots three pipes. In all cases the points plotted are the 
averages of the results of the tests at middle and two ends for each 
given lot of pipe. The curve shown is the same as that in figure 2. 

It is considered that the test in the new form avoids or reduces 
uncertainties in results arising from the inertia and deflection of the 
pipe and is more distinctly an impact test, and thus that it is an 
improvement on the original form of test. 

The author wishes to substitute the following for the statement 
regarding the characteristics of metal in pipes in Group III given in 
The Journal, July, 1926, at the top of page 42: ‘In Group III the 
metal was very fine grained throughout. At the exterior surface 
the graphite was in very finely divided form—almost wholly of 
secondary origin. Inwardly the primary graphite predominated.” 
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ALGAE TREATMENT OF RESERVOIRS, RECENT 
EXPERIENCE! 


By Frank E. Hate? 


Out of the year’s experiences with New York City water supplies, 
three may be mentioned as of general interest. 


JEROME PARK RESERVOIR 


On August 25, 1925, Jerome Park reservoir was treated with cop- 
per sulphate for Asterionella, 1500 units, dosage 0.18 p.p.m. Con- 
trary to usual practice the reservoir was not turned into service again 
until September 8, two weeks later. Within a few hours some 
three hundred complaints were received over the telephone of foul- 
tasting water. The reservoir was immediately shut off again. 
Samples examined from top, middle and bottom depths indicated 
that the decaying organisms had concentrated in the bottom water, 
and as draft was from the bottom the full effect of the treatment 
was experienced. Usually taste and odor from treatment disap- 
pear in two to three days and experience like the above has not been 
noted. The complaints were well justified judging from certain of 
the samples received. 

Meantime a secondary growth of Dinobryon occurred, 1550 
units, the protozoa probably feeding on the decaying Asterionella 
or on the bacteria which rapidly increase following the killing of 
microscopic organisms, since the Dinobryon predominated at the 
bottom. A second treatment was given on September 14 of the 
same dosage and it is interesting to note that, although, as usual, 
the surface water was treated, the organisms which were at the 
bottom were entirely destroyed. The depth of the reservoir is 
about 25 feet. Great care was exercised in turning the water on 
again. Samples from top, middle and bottom were again examined 
and the reservoir turned into service gradually from mid-depth, 
beginning on the 19th. By the 24th it was about one-half in service, 


1 Presented before the Buffalo Convention, June 11, 1926. 
2? Director of Laboratories, Mt. Prospect Laboratory, Brooklyn, N. Y. 
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all that could be taken from mid-depth. Bottom draft was then 
ccmmenced and increased until the reservoir was entirely in service. 
Chbservations of taste were made frequently at the reservoir as it 
was turned gradually into service, both of the effluent and of the 
bypassed water. As a result of this experience, a new procedure 


Paths fo be 20 fo 100 feet 
wide,depending on size, 
depth of Reservoir & dosage 


Fig. 1. MetHop or ApPpLyING CoprpER SULPHATE TO LARGE AND SMALL 
RESERVOIRS 


for treatment and putting into service of reservoirs was outlined and 
distributed. The main points of this procedure are: 

Care in distributing the copper sulphate rapidly and uniformly. 
Figure 1 shows the course of the boats for large and for small reser- 
voirs. On large reservoirs the courses are parallel in one direction 
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and then parallel in a direction at right angles to the first. On small 
reservoirs the courses triangulate the surface. 

Prompt inspection, if possible the third day after the treatment, 
shculd be made, noting local conditions such as odor arising from the 
surface of the water, particularly to leeward of any wind, and physi- 
cal appearance of the water. Laboratory examination of samples 
should note whether organisms are dead, in process of decomposi- 
tion, or mere shells, particularly noting the appearance of coloring 
matter, whether faded or jumbled in appearance, also the prompt- 
ness with which organisms settle in the bottles on standing. 

Wherever possible, when turning a reservoir into service again 
the flow should be established gradually mixing effluent water with 
bypassed water and noting turbidity, taste and odor of both effluent 
and mixed flow. If required, this process may take several days. 

Every effort should be made to prevent stirring up deposits either 
in reservoirs or in conduits which have been idle or full of stagnant 
water. 

If possible, avoid drawing water from the extreme bottom of a 
reservoir following treatment. Mid-depth or at least ten feet above 
the bottom is preferable. Surface draft may sometimes be advisa- 
ble, but should not be continued, in order to avoid stagnation 
effects in the reservoir. 


CENTRAL PARK RESERVOIR 


On April 19, 1926, the influent half of Central Park reservoir was 
treated with copper sulphate for 1150 units of Asterionella, dosage 
0.25 p.p.m. The interesting part of this treatment is that the 
reservoir was kept in service during treatment. It is oval-shaped 
and water enters at one end and leaves at the other. At present 
rate of draft the water of the lower half of the reservoir would be 
displaced in ten days, hence the treated half could not reach the 
consumer until free from taste and odor due to treatment. The 
results of microscopical examinations of the effluent were as follows: 
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A variety of organisms was present, such as Melosira, Synedra, 
Aphanizomenon, in addition to the Asterionella, which were also 
greatly reduced. Similar treatments in recent years have been 
successfully given for 10,000 units of Synedra, dosage 0.36 p.p.m. (3 
pounds per million gallons), and for 4000 units of Dinobryon, dosage 
0.20 p.p.m. 


CROTON WATERSHED 


Recently Synura has been heavily prevalent in the Croton water- 
shed. A few units have been present daily in the Croton aqueduct 
water for several weeks, on April 22 to May 8, 3 or 4 units per 
cubic centimeter, and May 8 to May 15, 1 unit. Chlorination, 
0.54 p.p.m., has taken care of the aqueduct water, but extensive 
treatment of the watershed reservoirs with copper sulphate was 
carried out. Continuous treatments by suspended bags were tem- 
porarily made of Sodom reservoir effluent and at Muscoot Dam, 
April 20 to 26. The following table gives the data of these treat- 
ments: 


COPPER SULPHATE DOSE SYNURA 


wen units per cc. 


Continuous Sodom effluent and Muscoot 100 
April 20-26 Dam 

May 3-7 Bog Brook reservoir 

April 23-24 Sodom reservoir 

April 26 Diverting Basin 

April 26-29 Muscoot reservoir 

April 26-30 Croton Lake (Muscoot Dam to 


30,600 


Five boats were used, including one launch. The Synura was 
entirely destroyed. Dosage was figured on total volume of water 
at time of treatment. This treatment is interesting on account of 
its extensiveness. Similar treatment was carried out in 1923 for 
Aphanizomenon, dosage 1 pound per million gallons. It recalls also 
the complete treatment of Kensico reservoir in the winter of 1923 
(December 8-30) with 20 tons of copper sulphate for Synura, dosage 
1 pound per million gallons. 


- 
= DATE LOCATION 
& pounds 
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LINING AND COVERING OF THE HIGH SERVICE 
RESERVOIR AT QUINCY ILLINOIS! 


By Paut HANsEN? 


The City of Quincy has, during the past year, provided a concrete 
lining and cover for an equalizing reservoir on the distribution system 
having a capacity of approximately 20 million gallons. The under- 
taking is of interest on account of its magnitude, certain features of 
design, the rapidity and system with which it was built, and on 
account of the proposed use of the top for tennis courts. It is also 
interesting to note that, although the reservoir is exceptionally large, 
as compared with the quantity of water pumped daily, namely about 
5 million gallons, the City considered this volume of elevated storage 
of sufficient value to fully warrant the expenditure of placing it under 
cover. 

A very brief description of the existing water works will make 
clearer the relation of the equalizing reservoir to the rest of the 
water works. 

The supply is taken from the Mississippi River through an intake 
as remote from local pollution as possible. The water is pumped by 
means of low lift, electrically driven centrifugal pumps to a filter 
plant having a nominal capacity of 6 million gallons per twenty-four 
hours. The water from the filter plant enters a clear water reservoir 
under the filters with a capacity of about 100,000 gallons and this 
storage in turn is supplemented at the same elevation by a recently 
constructed circular concrete reservoir of about three-quarters of a 
million gallons capacity. The water from these reservoirs is lifted 
by two electrically driven centrifugal pumps into the distribution 
system. The excess of pumpage over consumption enters the large 
equalizing reservoir and becomes available when consumption is in 
excess of pumpage. At normal rates of consumption the equalizing 
reservoir has a supply that will last the city approximately four days. 
Near the equalizing reservoir is a small section of the city that can 


1 Presented before the Illinois Section meeting, March 24, 1925. 
* Pearse, Greeley and Hansen, Engineers, Chicago. 
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not be served by gravity from the reservoir. This section is served 
by a high service distribution system supplied by a small electrically 
equipped pumping station taking water from the mains near the 
large reservoir. An elevated tank of about 300,000 gallons capacity 
adjoining the pumping station serves to equalize pressure on the 
high service distribution system. 

The large equalizing reservoir has a capacity sufficient to meet any 
reasonable fire emergency without assistance from the pumps. It 
also has a capacity to tide over any break-down of the pumps likely 
to occur. It is not necessary to maintain standby equipment, 
although the old steam pumping equipment and boilers are still 
available for standby service. It is not the practice, however, to 
maintain fires under the boilers. 

The availability of the equalizing reservoir permits the city to 
obtain favorable power rates for all pumping can be done by a 
single pump operating at a uniform rate and on an off-peak load. 
The current is obtained from the hydro-electric development at 
Keokuk. 

The original equalizing reservoir was constructed in 1881-82 and 
consisted of an open basin 424 feet long by 328 feet wide at top of 
inside slopes of embankments and about 25 feet deep, the embank- 
ments having slopes, both inside and outside, of two on one. The 
embankments were made of materials excavated within the reservoir. 
The outside slopes were sodded and the inside slopes were paved with 
limestone placed on 9 inches of clay puddle. The bottom was cov- 
ered with about 12 inches of clay puddle. 

Trouble developed on account of algae growths in the clear filtered 
water that was delivered to the reservoir. To overcome this the 
reservoir was covered in 1898 with a roof of white pine supported on 
6 inch x 6 inch x 12 foot posts, the posts in turn being supported on 
short brick piers. All posts were given two coats of preservatives. 
This covering deteriorated and had to be removed in 1905 or seven 
years after it was built. 

The practice of treating the water with copper sulphate was started 
in 1907 and continued until the reservoir was put out of service in 
June 1925 to permit the new construction. Copper sulphate did not, 
however, prove completely effective in keeping down the algal 
growths, and, moreover, there was the danger of miscellaneous con- 
tamination that might be thrown into the reservoir by mischievous 
or careless people. In the latter part of 1924 a complete concrete 
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cover and lining was authorized by a large favorable popular vote on 
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28, 1925 and the contract was awarded to the Priester Construction 
Co., of Davenport, Iowa, at an estimated cost of $174,578. Sixteen 
contractors in all submitted bids for this work. 


| 


772 PAUL HANSEN 


In designing the new construction, special effort was made to have 
as many repeated details as possible so as to permit the maximum 
re-use of forms. Care was also taken to have the design such as to 
simplify the form work as much as practicable. 

The question of absolute water tightness was not important for 
the embankments had, during many years, demonstrated their 
capacity to hold water. Accordingly the floor and sides were made 
up of 6-inch paving placed in a single layer. In providing expan- 
sion joints an arrangement was used which would permit the col- 
umn footings to move independently of the floor paving inasmuch 
as it was anticipated that there might be a slight difference in the 
amount of settlement between the columns and the paving. This 
actually developed to be the case. The roof is of the flat slab 
type of construction. It is typical of construction of this character 
and involves no especially novel features. The roof was made 
strong enough to support a live load of 200 pounds per square foot 
which included an average covering of 12 inches of earth. The slab 
thickness was made eight inches and the design was based on 650 
pounds per square inch compressive strength in concrete and 16,000 
pounds per square inch tensile strength in the reinforcing steel. 
The earth covering was used in part to protect the roof structure 
from undue expansion and contraction and to provide a better sur- 
face upon which to construct tennis courts. It also makes possible 
the growth of grass and shrubbery between and around the tennis 
courts, thus adding materially to the appearance. 

A curb was needed around the top of the embankment to support 
the roof slabs. Advantage was taken of this to increase the capacity 
of the reservoir by some 2,000,000 gallons, making the total capacity 
about 20,000,000 gallons by merely making the curb and columns 
somewhat higher than needed for structural reasons at relatively 
small expense. 

Alternate designs were studied using a series of column spacings 
varying from 14 to 22 feet center to center. It developed that 20- 
foot spacing of columns was the most economical. (See figure 1.) 

A problem in drainage was presented by the covering of the reser- 
voir. The original embankments are of a clayey material which has 
a tendency to slough when saturated with water. Prior tothe placing 
of the covering on the reservoir so little water reached the outside 
slopes from rainfall on the top and slopes of the embankment that it 
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rarely became saturated enough to have any tendency to slough. 
With the new covering in place, however, large quantities of rain 
falling on the covering must be taken care of, so it will not flow over 
the embankments and erode them or saturate them and cause them 
to slough. Such sloughing actually occurred during the progress of 
construction, illustrating the new danger to the embankments. To 
overcome this danger, a gutter was placed around the entire periphery 
of the top of the reservoir and so arranged as to convey storm water 
to several points where it may be safely lead to street gutters or 
storm sewers by means of pipes. 

The inlet and outlet arrangements are so designed as to provide 
a good circulation of water in the reservoir. There is only one con- 
nection to the mains. From this there was laid a header pipe on the 
floor of the reservoir and extending to the opposite end. At intervals 
of 120 feet there are three lines of smaller pipe extending to points 
near the sides of the reservoir and at right angles to the main header. 
The ends of the laterals are provided with check valves. On one 
side of the reservoir the check valves open outward and on the other 
side they open inward. Therefore the entering water will be ad- 
mitted to one side of the reservoir and withdrawn from the other. 
The main header and laterals are so proportioned in size as to create 
approximately the same friction losses to each of the inlet check valves 
and each of the outlet check valves. 

Inside the reservoir are placed pressure pipes furnished with water 
from the high level distribution system of the city for the purpose 
of cleaning the inside of the reservoir. 

Ventilation is furnished within the reservoir by two ventilating 
houses, one at either end of the reservoir. One of the houses 
also provides means of access to the reservoir. They have been 
given architectural treatment which renders them pleasing in ap- 
pearance. There are also a number of manholes in the top of the 
reservoir which will admit light and air and provide access at any 
time that the reservoir may be emptied for repairs or cleaning. 
These manholes are provided with lock down covers so that they 
cannot be opened by unauthorized persons and they are so designed 
that surface drainage cannot enter. 

Some consideration was given in the design of the reservoir to the 
installation of a division wall which would create two independent 
basins, but the rather large expense involved for such a division wall 
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was not deemed warranted under local conditions. In the first place, 
the reservoir will hold clear water only, so that it will have to be 
emptied for cleansing purposes at very rare intervals. It is also quite 
improbable that any break will occur which will require the emptying 
of the reservoir for repair purposes. Even if this should be the case, 
it is always possible to start up the steam pumping equipment to 
keep the city in an adequate supply of water when the reservoir is 
emptied. 

The contractors began work on June 8 andcompleted the contract 
32.3 days in advance of the time allowed for the completion of the 
work and thus became entitled to a bonus of $3230, or at the rate of 
$100 per day. The work of the contractors was very carefully 
planned and with very few exceptions was carried out very closely on 
schedule. Practically the only exception was caused by some delays 
in the delivery of reinforcing steel for the roof and by weather con- 
ditions. 

In arranging their plant, the contractors took advantage of the 
existing reservoir embankment. Sand and gravel bins were erected 
on the outside of the east embankment of the reservoir and a truck 
ramp was built on the embankment so that the trucks carrying 
materials could drive directly to the top of the embankmont and 
dump sand and gravel into bins. From the bins the sand and gravel 
was permitted to flow by gravity through suitable gates into batch 
measuring cars. These cars operated on an inclined railway to a 
point above the level of the concrete mixers located at the top of the 
embankment. The cement was stored in a building at the base of 
the embankment along side the railway for the batch cars and was 
handled by hand into the batch cars. This constituted practically 
the entire hand handling of materials about the contractors’ plant. 
The finished concrete was dumped into elevators which carried the 
concrete to a tower 140 feet high equipped with an Insley spouting 
system. The spouts discharged into hopper shaped receivers as 
close to points where concrete was being placed as practicable. The 
receivers in turn discharged into concrete buggies which were pushed 
by hand to wherever concreting was being done. The receivers 
served to re-mix the concrete after its passage down the chutes thus 
preventing segregation of materials in the concrete as placed. 

The work of building the reservoir proceeded generally in the 
following manner. Column footings were poured first, then a section 
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of side slope or floor around these footings were poured. Next the 
columns were poured and finally the roof slab. The work was so 
planned that it proceeded from the east side of the reservoir to the 
west side, keeping the footings and floor columns enough in advance 
of the roof slab so that carpenters could be kept busy on shoring and 
forms for the roof continuously. The earth removed from the bottom 
of the reservoir was placed in a pile on the west side of the bottom 
area and stored there until the roof was sufficiently seasoned to permit 
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Fig. 2. High Service CHART 


spreading it thereon. In this way a minimum handling of earth 
resulted. 

The roof slab and drop panels at column heads were supported 
by 4 inch x 4 inch shores and 2 inch x 6 inch stringers. The stringers 
rested on steel clamps bolted to the shores. These clamps were made 
of short pieces of angle iron containing a curved slotted hole. They 
were bolted at the correct height with the bolt in the bottom of the 
curved slot. When ready to remove panel forms, the bolt was 
loosened and the clamp allowed to drop about 13 inches. This 
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allowed the stringers and panels to be readily removed and carried 
ahead. It also prevented injury to the forms on account of nails. 
Where nails were required to support the cross bracing for the shoring 
a special type of nail with a collar was used so that it could not be 
driven flush. Thus it was possible to remove the nails readily and 
with minimum damage to the lumber. Forms were removed from 
beneath the roof slab in ten days, but the shoring remained in place 
for twenty-one days after the concrete was poured. Concrete was 
1:2:4 mix to which 5 pounds of lime were added for each bag of 
cement. All construction joints in the roof slab were made in the 


Fic. 3. GENERAL VIEW OF RESERVOIR 


centers of panels. The reinforcing steel came on the work cut to 
lengths and bent as required. 

As the work consisted largely of repetition of operations, the men 
became very expert in placing forms, pouring concrete, removing 
forms, etc., and progress was rapid and satisfactory. Figure 2 is a 
chart showing the progress rate on the work as compared with the 
theoretical progress curve on a five and one-half and six months 
basis. The curve of actual progress shows how the rate of progress 
accelerated during the first months. At the end is noted the inevi- 
table slowing down incident to the final adjustment of details com- 
mon on all construction work. 

W. R. Gelston, Superintendent of Water Works, was of very 
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great assistance throughout the work and offered many valuable 
suggestions with reference to both design and construction. Prepara- 
tion of detail designs for this work were under the immediate direc- 
tion of R. S. Rankin. General supervision over construction was 
under the direction of J. K. Giesey. J. R. Longley was tempo- 
rary resident engineer from June 18 to June 27. Mr. Longley was 
succeeded by W. A. Turner who remained as resident engineer from 
June 27 to October 18. Mr. Turner in turn was replaced by K. V. 
Hill who supervised the work to completion. The contract as noted 
was handled by the Priester Construction Co., with J. C. Tunicliffe 
in direct charge. 
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COMPARATIVE STUDIES OF STANDARD METHODS AND 
THE BRILLIANT GREEN BILE MEDIUM ON LAKE 
MICHIGAN WATER AT CHICAGO! 


By C. C. 


Several series of tests have been made in the laboratories of the 
Sanitary District of Chicago, to determine the feasibility of using 
the brilliant green lactose peptone bile medium in the determination 
of Bacterium coli. The tests have been carried on since September, 
1924, and are still being continued. Six series of tests on a total of 
1166 samples have been completed at this time. The tests were 
made on raw and chlorinated tap water from Lake Michigan. In 
two of the series of tests parallel plantings were made into lactose 
broth and brilliant green bile medium; while in all the other tests 
the brilliant green bile was used as a confirmatory medium. H. E. 
Jordan suggested the preliminary enrichment in lactose broth using 
the brilliant green bile as a confirmatory medium. 

Series B was made in coéperation with Committee No. 1 of The 
Association. 

Table 1 shows the procedure that was used to compare with the 
standard method as well as the source of the samples used in the 
different series. The raw water samples used in Series A to D were 
all collected from the Chicago pumping station tunnels. This 
water is not badly polluted, which makes it necessary to plant 5-10 
cc. portions. The Chicago lake front samples used in Series E and F 
are more polluted and require the planting of single portions of from 
0.001 cc. up to 10 cc. The tap sampling points at the Chicago 
suburban towns were selected for the tests because a larger number 
of positive presumptive tests are obtained at these points than at 
the Chicago city taps. 

All of the lactose broth and endo agar was prepared according to 
the A. P.H. A. standard methods. Double strength lactose broth was 
used for planting all of the 10 cc. portions. In Series A dehydrated 


1 Presented before the Illinois Section meeting, March 25, 1926, 
? Bacteriologist, Sanitary District of Chicago, IIl. 
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lactose peptone bile obtained from the Digestive Ferments Com- 
pany was used. Seventy grams of the dry product were dissolved in 
1 liter of distilled water and a solution of brilliant green was added 
to give a concentration of one part of dye in 10,000 parts of the 
finished broth. The brilliant green used was obtained from Cole- 
man and Bell, Norwood, Ohio, their lot No. 184. In the remainder 
of the work the green bile was prepared according to instructions 
furnished by McCrady and of materials recommended by him to 
make it comparable with the green bile broth used by The Associa- 
tion Committee. 


DIRECT IMPLANTATION-—PROCEDURE 


The procedure in Series B and C was to make parallel plantings 
of 5 to 10 ce. portions of each sample into lactose broth and green 
bile broth. The standard procedure was followed to completion 
and spore examinations were made of smears stained by the Ziehl 
Nielson method from agar slants incubated seventy-two hours. 
The green bile broth tubes were incubated for seventy-two hours. 
All cultures showing positive gas were transferred to endo in twenty- 
four and forty-eight hours and all new positives and plus minuses 
were transferred after seventy-two hours. The endo cultures from 
the green bile were carried to complete confirmation the same as for 
the standard method. 


PRELIMINARY ENRICHMENT—PROCEDURE 


In the remainder of the work, where the green bile was used as 
a confirmatory medium all positives in lactose broth were transferred 
to the green bile broth at the same time that they were streaked on 
endo. In this case the green bile cultures were incubated for forty- 
eight hours and all positives and plus minus gas cultures were carried 
to partial confirmation, except in Series D where no green bile con- 
firmations were made. In Series E and F, two methods of confirm- 
ing the green bile positives were used. In Series E the green bile 
positives were transferred, to an intermediate lactose broth tube at 
the same time they were streaked on endo. This intermediate 
broth tube was incubated for twenty-four hours at 37°C. and the 
culture was then streaked on endo and carried through in the regu- 
lar way. This was done to determine whether some of the no 
growths obtained on endo were not due to the endo medium being 
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too inhibitory to some of the attenuated strains which grew slowly 
in green bile. The green bile positives in Series F were transferred 
to both endo and eosin-methylene blue agar plates and then back 
into lactose broth. This was to study any difference in the effect 
of endo agar and eosin-methylene blue agar on the cultures obtained 
from the green bile. 


TABLE 2 
Comparison of standard method with results of direct planting into the bril- 
liant green bile medium 


PER 


PERCENTOF | 


STANDARD METHOD MODIFIED METHOD yg 
CONFIRMED 
FIRMED 
| saa 8 | 33a / 5 
Zz a |Z Zz = 
(1) (2) (3) (4) (5) (6) | (3)/(1) | (6)/(1) | (6)/(4) 
B Raw so| 72} 68| 52! 44| 76.3] 48.4] 82.6 
C Raw 327 150 130 128 65 65 | 39.8 | 19.9 | 50.8 
B Tap 83 51 50 36 35 35 | 60.3 | 42.2 | 97.2 
Cc Tap 169 43 55 27 18 17 | 32.5 | 10.3 | 74 
B+C | Raw 668 | 346; 243] 160/ 45.3 | 23.9 | 65.8 
and 
Tap 


RESULTS—DIRECT IMPLANTATION 


The results of Series B and C are shown in table 2. The standard 
method gave 198 confirmations but only 108 were obtained from 
brilliant green bile. That is, 90 or 54.5 per cent of the standard 
method confirmations were lost in the green bile method. On tap 
water the confirmations obtained were 105 by the standard and 53 
by the green bile. Again a loss of 52 or 49.5 per cent by the green 
bile method. While a total of 303 complete confirmations were 
obtained by the standard method only 243 green bile positives were 
obtained. These results show that the brilliant green bile medium 
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is entirely too inhibitory to some members of the colon group to 
be used as a direct medium for determining Bacterium coli. 

It will be noticed from table 2 that the percentage of positive 
green bile cultures confirming is much higher than the percentage of 
lactose broth presumptives confirming by standard methods. This 
indicates that the green bile medium is more specific for the colon 
group than the standard lactose broth and for that reason it would 
be a desirable medium in making confirmations. The results on 
the endo agar also show that the green bile medium is more specific 
than lactose broth. These are shown in table 3. The Series C raw 


TABLE 3 
Results on endo agar and second lactose broth 
| PER 
PER CENT OF ENDO 
— 
TUBES 
WATER METHOD 
Char- | Non 
acter- | char- No re 
istic | acter- | growth 
+ istic 
Raw Standard 80.2 | 12.2} 7.6 | 86.6 
Raw Direct to green bile 92.2; 5.8] 2.0 | 86.2 
Raw Lactose broth to green bile 92.0} 6.6} 1.4] 93.3 
Tap Standard 41.3 | 23.1 | 35.6 | 69.6 
Tap Direct to green bile 89.7|} 8.6] 1.7 | 93.0 
Tap Lactose broth to green bile 88.1} 9.5 | 61.7 
Raw and Tap All work from green bile 91.4; 7.0] 1.6} 89.2 


water endo results were not included as these were entirely out of 
line for some unknown reason. The highest percentage of non- 
characteristic and no growth plates was obtained by standard meth- 
ods on tap water and the next highest by standard methods on 
raw water. The percentage of non-characteristic and no growth 
plates obtained from green bile broth used either for direct plantings 
or as a confirmatory medium on both raw and tap waters was very 
low. Of 741 endo plates obtained from the green bile broth there 
were only 7.0 per cent non-characteristic and 1.6 per cent no growth 
plates. 
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RESULTS—PRELIMINARY ENRICHMENT 


The results of the Series A, D, E and F tests in which the green 
bile broth was used as a confirmatory medium are given in table 4. 
For raw waters the two methods are in excellent agreement in the 
percentage of presumptives confirmed, especially Series E and F. 
While it appears in the final results that the E and F series are 
almost perfect checks this is not actually the case. In looking over 


TABLE 4 


Comparison of standard method and modified method using brilliant green bile as 
a confirmatory medium 


mootriED PER CENT OF + 


STANDARD METHOD PRESUMPTIVES 
— CONFIRMED 


Par- 
con- 
par- 
con- 


SERIES 


Number of + 
presumptives 
tially 
firmed 


Number 
Number 
tially 

firmed 


(3)/(1) | | (5)/(4) 


Raw 74.0 | 71.0 | 83.5 


Raw 150 39.8 | 42.5 
Raw 241 80.7 | 79.7 | 97.0 
Raw 78.8 | 78.8 | 98.2 


Raw 675 65.2 | 65.2 | 91.8 
Tap 89 40.0 | 22.0 | 59.5 


Tap 169 73 32.5 | 30.8 


* No spore examinations made, 
t Green bile positives not confirmed, 


the individual results it is found that occasionally a culture which 
confirms by the standard method does not confirm by the green bile 
method and vice versa. It is also found that occasionally a spore 
forming organism apparently grows in the green bile medium. In 
Series E and F it was found that four cultures which contained 
spores from the standard method had gone to partial confirmation 
through the green bile medium. These four cultures were trans- 
ferred to the green bile broth the second time and one of them again 
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produced gas. Even with these slight discrepancies the green bile 
method to partial confirmation—i.e., lactose broth to green bile 
to endo to lactose broth,—checks wonderfully well with the complete 
standard test on raw water at Chicago. 


SECONDARY ENRICHMENT 


It was found that a small percentage of no growths on endo agar 
from the green bile could be saved by an intermediate planting into 
lactose broth. This was tried in Series E and while six no growths 
were recorded on the endo direct from the green bile, no cultures 
were lost when the green bile positives were cultured in lactose 
broth for twenty-four hours, before streaking onendo. This second- 
ary enrichment adds twenty-four hours to the time required for 
the completed test, consequently it is undesirable and is not proposed 
as a routine procedure. 

With regard to the special tests in Series F, it was found that the 
same number of green bile confirmations were obtained endo agar 
and eosin-methylene blue agar. 


PRACTICAL VALUE OF GREEN BILE TEST 


On raw water the partially confirmed test by the standard method 
checks well with the green bile positives. This is shown in table 4. 
There were 675 partially confirmed cultures by standard methods 
against 686 green bile positives, a difference of only 10 or 1.5 per 
cent. In Series E and F 84 per cent of all green bile positives 
were positive in twenty-four hours. Using this modified method, 
therefore, the partially confirmed test would be practically com- 
plete in three days while with the standard method five days are re- 
quired. We have adopted this modified procedure at Chicago in 
our routine work on the lake front samples. 

No definite conclusions can be reached from the results of Series 
A and D on tap samples shown in table 4. The results are rather 
meager, but it appears that the green bile broth is too inhibitory to 
the attenuated colon forms found in the Chicago district tap samples 
to be used even as a confirmatory medium. We are continuing our 
study of the green bile medium on the tap waters and hope to obtain 
more definite results in the future. 
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CONCLUSIONS 


The conclusions reached from these experiments may be sum- 
marized as follows: 

1. The brilliant green bile broth is too inhibitive to the Bacterium 
coli group for direct planting into the medium. 

2. The green bile medium is much more specific than standard 
lactose broth and is desirable as a confirmatory medium. 

3. Spore forming organism are practically all inhibited in the 
medium. 

4. Preliminary enrichment in standard lactose broth for48 hours 
and the transfer of all presumptive in brilliant green bile medium 
recording 10 per cent or more of gas in forty-eight hours as positive 
check remarkably well on raw waters with the standard method, 
carried as far as the second lactose broth tube. Final results are 
obtained in three or four days, instead of five or six. 

5. With the above procedure partial confirmation of the green 
bile positives produces results comparable with the completely con- 
firmed test of the standard method on raw water. 

6. Further study of the medium is needed before its usefulness 
can be ascertained for use on chlorinated tap water. 
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PROGRESS REPORT OF COMMITTEE NO. 18 ON SAND 
TESTING AND RECORDING! 


PURPOSE OF REPORT 


The principal matter that has been brought to the attention of 
Committee No. 18 on Sand Testing and Recording of the American 
Water Works Association since the 1925 meeting in Louisville is a 
revised set of tentative specifications for sieves for testing purposes 
issued by the American Society for Testing Materials. The fore- 
word attached to these specifications states that “this is a tentative 
standard only published for purposes of eliciting criticism and sug- 
gestions. It is not a standard of the Society and is subject to annual 
revision.”’ It is the purpose of this progress report to discuss these 
tentative specifications and some related subjects suggested by them. 


NEED AND CHARACTER OF STANDARD TESTING SIEVES 


As will be observed from the last report of this committee (see p. 
235, vol. 14 of THe JouRNAL) few persons take the trouble to cali- 
brate sieves used for testing sand in accordance with the method 
established by Allen Hazen at the Lawrence Experimental Station 
of the Mass. State Board of Health in 1892, a method which has 
generally been regarded as constituting standard practice ever 
since, nor are they willing to pay the relatively nominal amount 
necessary to have sieves calibrated. The report also shows that 
there is a wide variation in the results obtained by different persons 
with different sieves analysing the same sand. 

It would therefore appear that an advantage would result if it 
is feasible to obtain from different manufacturers sets of testing 
sieves made with sufficient accuracy and uniformity to render 
calibration for sand grain sizes unnecessary. 


POINTS TO BE CONSIDERED IN CONNECTION WITH TENTATIVE 
STANDARDS 


The question arises as to whether the proposed standard specifi- 
cations of the American Society for Testing Materials fulfill these’ 


1 Presented before the Buffalo Convention, June 11, 1926. Prepared under 
the direction of the Standardization Council. 
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TABLE 1 
Requirements for sieve openings and wire diameters with permissible variations 

'ONDING TOLER- | TOLERANCE ON TOLER- 

| srares | OPENING | | ANCE IN |WIRRDISMETER, ANCE IN, 

MICRONS STANDARD OPENING, OPENING, 

aunen PER CENT PER CENT 

NUMBER | mm. in. mm. in. Under | Over 

1 2 3 4 5 6 7 8 9 10 
4,760 4 |4.76 |0.187 |1.27 0.050 +3 15 30 10 
4,000 5 |4.00 |0.157 |1.12 0.044 +3 15 30 10 
3,360 6 (3.36 |0.132 |1.02 |0.040 +3 15 30 10 
2,830 7 {2.83 |0.111 |0.92 (0.036 +3 15 30 10 
2,380 8 |2.38 \0.09370.84 |0.0331; +3 15 30 10 
2,000 10 (2.00 0.0787,0.76 0.0299) +3 15 30 10 
1,680 12 |1.68 0.0661/0.69 0.0272} +3 15 30 10 
1,410 14 (1.41 0.0555)0. 61 0.0240); 15 30 10 
1,190 16 {1.19 0.04690. 54 0.0213) +3 15 30 10 
1,000 18 {1.00 |0.03940.48 |0.0189) +3 15 30 10 
840 20 (0.84 |0.0331/0.42 (0.0165) +5 15 30 25 
710 25 (0.71 0.02800. 37 0.0146, 15 30 25 
590 30 (0.59 |0.0232.0.33 |0.0130) +5 15 30 25 
500 35 (0.50 |0.0197\0.29 |0.0114, +5 15 30 25 
420 40 (0.42 |0.01650.25 |0.0098) +5 15 30 25 
350 45 (0.35 |0.0138.0.22 |0.0087) +5 15 30 25 
297 50 15 35 40 
250 60 0.250 0.0098/0. 162|0.0064, +6 15 35 40 
210 70 +6 15 35 4) 
177 80 +36 15 35 40 
149 100 (0.149 0.00590. 102|0.0040; +6 15 35 4) 
125 120 +46 15 35 40 
105 140 (0. +8 15 35 60 
88 170 0.088/0. 0085 0.063'0.0025 +8 15 35 60 
74 200 0.074:0.0029.0.053,0.0021 +8 15 35 69 
62 230 0.0620. 0024.0.046, 0.0018 +8 15 35 90 
53 270 |0.053.0.0021|0.041/0.0016, +8 | 15 | 35 | 90 
44 325 0.044.0.0017,0.036,0.0014 +8 15 35 90 


Note.—Screens having larger openings than those included in the table 
may be specified, but in specifying screens of larger openings the actual size 
of the opening (in millimeters or in inches) shall be stated. A tolerance of 
+3 per cent on average openings and of 10 per cent in maximum openings 
shall be permitted. 
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requirements. These standard specifications (see table 1) are es- 
sentially the same as those formerly adopted by the United States 
Bureau of Standards and recommended by the American Scciety of 
Testing Materials as set forth in the 1925 report of Committee No. 
18, the main difference being that, instead of designating sieve sizes 
by the number of meshes to the inch, or by the diameters of average 
openings in millimeters or inches, it is proposed to designate sieve 
sizes by diameters of openings expressed in microns. It is argued 
that if this is done it is unimportant what diameters of openings are 
used in a set of sieves as long as the sieves are accurately and uni- 
formly made and so long as the openings are known with a proper 
degree of accuracy. Inches or millimeters will serve the purposes 
of designating the sieve opening, but the micron being a very small 
unit the diameter of sieve opening would always be expressed in 
whole numbers. 

From the scientific point of view there can be no objections to the 
principles upon which the standards are based. The main objec- 
tions lie in the practical application of these principles with special 
reference to (1) keeping imperfections and the tolerances for wire 
and diameter of openings within proper bounds for use in sand 
analysis, (2) use of sieves without reference to ratio between sieves, 
(3) use of microns as a unit of measure. 


LIMIT OF TOLERANCES IN SIEVE OPENINGS AND WIRE DIAMETERS 


If tolerances in diameters of sieve openings and wire diameters 
can be kept within proper bounds, in other words, if one can rely on 
obtaining testing sieves of a satisfactory ¢«‘egree of uniformity, then 
it would be permissible to make comparisons of sand on the basis 
of sieve openings rather than on the basis of mean diameters of sand 
grains. For the time being, however, it would be desirable to multi- 
ply the separations as indicated by sieve openings by 1.1 which will 
give approximately the mean diameter of the largest sand grains 
passing given sieves. This factor is a variable one depending on 
the shape of sand grains and on sieve opening, but for ordinary 
separations used in filter sand analysis, variation in the factor would 
probably not be more than about 6 or 7 per cent. It is desirable 
to express analyses in terms of sand grain diameters in order to make 
them comparable directly with the mass of data already accumu- 
lated in connection with the analysis of sand. Some data relating 
to the relative size of sieve opening and diameter of sand grain were 
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given in the report of the sand committee in 1918. It should be 
noted, however, that comparatively little work has been done on 
the determination of the relation between sieve opening and sand 
grain diameter and it would seem to be desirable for the Committee 
to make some further investigations along these lines during the 
coming year, especially if the tendency to use uncalibrated sieves 
continues and if it is found feasible to obtain more perfect sieve 
cloth than heretofore. 

The committee is not yet prepared to recommend the use of un- 
calibrated sieves for sand analysis even though it be possible to 
obtain testing sieves complying with the proposed standard specifi- 
cations for it appears from investigations made by Hazen that pieces 
of wire cloth of the same weave and apparently of the same perfec- 
tion do not give the same calibration within 5 per cent, due, ap- 
parently, to inequalities in the weave that have not thus far been 
overcome. It is possible that a thorough examination of testing 
sieves such as is made now by the United States Bureau of Standards 
may reveal and lead to a way of correcting these inaccuracies, but 
this has not as yet developed. It may be noted parenthetically 
that it is desirable to have testing sieves used for examination of 
sand examined by the United States Bureau of Standards. 

The main objection in using uncalibrated testing sieves, therefore, 
narrows down to the thus far undemonstrated ability of manufac- 
turers of testing sieves to weave sieve cloth with sufficient uniform- 
ity and freedom from imperfections to cause the variation in the 
calibrated maximum mean diameter of sand grain, passing different 
sieves made up of the same mesh of sieve cloth, to fall within the 
tolerances permitted in sieve openings. The committee will, there- 
fore, endeavor to interest workers with a view to obtaining some 
data on the percentage error that will result from the use without 
calibration of testing sieves made up according to standards and 
after having been examined for tolerances and imperfections by the 
United States Bureau of Standards. This line of investigation would 
also give some further data of value on the ratio of size of sand grain 
to sieve opening. 


USE OF SIEVES WITHOUT REFERENCE TO RATIO BETWEEN SIEVE 
OPENINGS 


As pointed out in the 1925 report of the Committee it is desirable 
to have the sieve sizes vary in the ratio of the fourth root of two. 


f 


790 PROGRESS REPORT OF COMMITTEE 


There should be no material variation from this ratio as is suggested 
might be done if the sieve opening is given in microns. ‘This ratio 
already has the merit of fairly general adoption and offers many 
conveniences in plotting and calculation. By omitting every other 
sieve the set will vary in the ratio of the square root of two. This 
represents the largest number of sieves that can be conveniently 
handled in testing sand and the smallest number that will give a 
smooth and reliable curve even on logarithmic plotting paper. In 
fact, with this minimum number of sieves it is important to main- 
tain the same ratio and the same size of sieve openings to obtain 
concordant results. (See 1925 Report for sieve openings to be used 
when using sets varying in the ratio of the square root of two and in 
the ratio of two.) To preserve the ratio of sieve openings in a set 
of testing sieves no variation in sieve openings should be permitted 
other than those that fall within the limits of the tolerances. 


THE USE OF MICRONS AS A UNIT OF MEASURE 


In the past there has been criticism on the part of filter contractors 
and dealers in filter sand against the present methods of expressing 
the results of sand analyses. It is claimed that the use of the milli- 
meter scale and the use of such terms as “effective size” and ‘‘unifor- 
mity coefficient”’ are so far removed from the current usages of these 
people as to render them incomprehensible and that the contractor 
adds a substantial amount to his price to cover the “ignorance fac- 
tor.”’ It is questionable if these claims are entirely true because a 
number of dealers in filter sand now are able to furnish and actually 
do furnish sand on the basis of specified effective size, uniformity 
coefficient and stipulations as to certain maximum percentages 
which may be coarser than or finer than certain designated limiting 
sizes. 

Nevertheless, some truth must be recognized as to the cumber- 
some character of these terms and their lack of harmony with or- 
dinary commercial standards of measurement in this country. 
Therefore, the question may be raised as to what attitude contrac- 
tors and dealers would take toward the term ‘micron’ which is 
but little known outside of scientific laboratories. There is no good 
reason why engineers should not speak and think in terms of microns 
and the introduction of the term may be of benefit to them in deal- 
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ing with methods of examining filter sands. In the matter of 
specifying sand, however, it is believed best to continue referring 
to sand grain sizes in millimeters. 


AS TO THE TERMS EFFECTIVE SIZE AND UNIFORMITY COEFFICIENT 


The terms effective size and uniformity coefficient as defined by 
Hazen were developed by him as having a relation to friction losses 
suffered by water passing through sand beds with fine and coarse 
grains uniformly mixed as obtains in slow sand water filters or inter- 
mittant sand sewage filters and for such beds these terms have an 
important significance. 

The general introduction of rapid sand filters for water purifica- 
tion has largely concentrated thought on the conditions of filtra- 
tion in this type of filter, and the character of sand required to meet 
such conditions. The outstanding difference between a rapid sand 
filter bed and other sand filters results from the method of cleansing 
rapid sand filters, namely, by a reverse current of wash water which 
liquefies the whole bed resulting in pronounced stratification, with 
the fine sand at the top and the coarse sand at the bottom. The 
fine sand at the top together with the superincumbent film of coagu- 
lant and dirt constitutes the real filtering medium while the coarser 
sand constitutes a supporting medium. The terms effective size 
and uniformity coefficient, are relatively meaningless when applied 
to the bed as a whole and there is a belief among a number of the 
members of the Committee that the terms should either be dis- 
carded or their definition revised. 

At present, the relations between the functioning of the upper and 
lower parts of the sand beds in rapid sand filters are obscure, and 
therefore it is difficult to devise a factor or coefficient that accurately 
characterizes the filtering qualities of a given sand. Some suggest 
a definition of effective size as that size of which 1 per cent, 2 per 
cent or some other per cent under 10 per cent is smaller than, in 
recognition of the active part which the fine sand plays at the top 
of the filter. Others would consider the filter bed divided into two 
parts, namely, the upper 2 to 6 inches (the filtering medium) and 
the remainder of the bed (the supporting medium). They would 
describe these two sands separately using effective size and unifor- 
mity coefficient as now defined. 
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RELATION BETWEEN UPPER AND LOWER LAYERS OF A RAPID SAND 
FILTER BED 


The most rational method of describing sand as it actually lies in 
rapid sand filters is to indicate the sizes of sand in different strata. 
Just what are the significant strata is difficult to say, but as a basis 
to start upon the committee recommends a separate examination 
of strata in a 30 inch filter bed as follows: 


0 inch depth to 4 inch depth 
4 inch depth to 2 inch depth 
2 inch depth to 6 inch depth 
6 inch depth to 12 inch depth 
12 inch depth to 20 inch depth 
20 inch depth to 30 inch depth 


By studying the behavior of rapid sand filters from the point of 
view of the stratification of the filtering medium there is little doubt 
that more light will be shed on the character and grading of sand 
most desirable in such filters and it should also be helpful in more 
fully explaining and overcoming some of the difficulties such as short 
runs, cracking, mud balls and air binding, now encountered in the 
operation of rapid sand filters. 

The committee would appreciate having as many filter opera- 
tors as practicable plot the stratification of their sand beds and sub- 
mit the results together with a statement of any peculiarities in 
the behavior of the beds. This will permit the initiation of statis- 
tical studies that may greatly improve rapid sand filter operation. 


DESCRIPTION OF FILTER SAND IN SPECIFICATIONS 


In the foregoing the examination of filter sand has been discussed 
primarily from the point of view of its behavior in filter beds. 
Methods of examining sand with reference to its behavior in filter 
beds may also be useful in specifying filter sand for purchase, but 
not necessarily so. There has been more or less confusion in the 
minds of many regarding this difference. Hazen in formulating the 
terms uniformity coefficient and effective size had in mind convenient 
terms for describing the filtering properties of sand. In specifying 
sands for purchase it appears to have been his custom to designate 
the percentages above or below certain sizes corresponding to separa- 
tions by calibrated sieves. Engineers in general found the terms 
effective size and uniformity coefficient less laborious to write into 
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a specification than the separations by means of calibrated sieves. 
Moreover, few engineers or dealers in sand had calibrated sieves 
and standard sieves of any degree of reliability were not on the 
market. Hence, engineers fell into the easy way of using some 
well sounding scientific terms which made no awkward reference to 
sieve separations that could not be checked. Actually these terms 
are not adapted to and were not intended to be used as terms for 
specifying a sand for purchase. Filter contractors and some sand 
dealers in course of time located certain natural sands of excellent 
quality which would fulfill usual requirements as to effective size 
and uniformity coefficient so the use of these terms has not worked 
out altogether badly. But these terms are not accurately descrip- 
tive of the type of sand required for rapid sand filters. They can 
perhaps be used to get the kind of sand desired, if in addition it is 
specified that not more than a stated small percentage shall be coarser 
than a given maximum desirable size and not more than a stated 
small percentage shall be finer than a given minimum desirable size, 
but this reverts to sieve separations which might have best been 
used alone and in the first place. 

This is merely a progress report to stimulate discussion and it is 
hoped by the committee that this discussion will be active both in 
meeting and by letter. 

Respectfully submitted, 
Hansen, Chairman, 
GeorceE F. CatTLert, 
Epwarp §8. CHASE, 
CuesTerR M. Everett, 
Harry F. Ferauson, 
Gore, 
C. HABERMEYER 
P. B. STREANDER, 
James E. WILLIAMSON. 
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REPORT OF COMMITTEE NO. 9 ON STANDARD SPECI- 
FICATIONS FOR CAST IRON PIPE AND SPECIALS! 


Since the 1923 Report, the work of the undersigned Committee 
has been limited to codperation in the formation of a Sectional 
Committee of the American Engineering Standards Committee, 
composed of representatives of many associations and of the manu- 
facturers, and which is about to start on its work of developing an 
American Standard Specification for Cast Iron Pipe and Special 
Castings, covering in its investigation all phases of the problem, and 
including all uses of the product. 

As the future proceedings and conclusions of this A. E. S. C. 
Sectional Committee may be of substantial interest to the members 
of this Association, it is proposed to describe the general scheme and 
objective of the A. E. S. C., and more particularly the method by 
which a so-called Sectional Committee is developed. 

The American Engineering Standards Committee, initiated in 
1917 by joint action of the American Society of Civil Engineers, 
American Society of Mechanical Engineers, American Institute of 
Klectrical Engineers, American Institute of Mining Engineers, and 
the American Society for Testing Materials, has for its main objective 
“the formulation of some method of coéperation to prevent duplica- 
tion of standardization work and the promulgation of conflicting 
standards.”’ It undertakes to serve as a national clearing house for 
engineering and industrial standardization. It is primarily an 
administrative and policy forming body and, of itself, does not take 
up the technical details of any standard, but concerns itself rather 
with broader questions, such as—whether all interested organizations 
have had an opportunity to participate in the standardizing work, 
that the standard has been developed under proceedings which are 
“open, regular and above board,” and that it represents ‘“‘a real 
national consensus of opinion of what is best in American engineering 
and industrial practice, and hence that it either does or may reason- 
ably be expected to play a significant, if not a controlling, réle in 
the processes and materials in the industry concerned.”’ 


! Presented before the Buffalo Convention, June 9, 1926. Prepared under 
the direction of the Standardization Council. 
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The executive authority is vested in the Main Committee, com- 
posed of representatives of a group of national organizations, which 
now include seven departments of the federal government, nine 
national engineering societies and seventeen national industrial 
organizations, which are known as member bodies, and which are 
responsible for the whole movement. 

The A. E. S. C. does not initiate standardization projects, which 
must start from some request by a responsible body. When such a 
request is made, the subsequent procedure is framed to insure to all 
interests concerned due participation in the work in hand. The 
procedure generally includes a formal conference to which represen- 
tatives of all associations and manufacturers, possibly interested, are 
invited, and at which it is decided—whether the work of standardiza- 
tion shall be undertaken; if so, what its scope should be; how shall 
the work be organized? If the decision is to proceed, the scope of the 
project is outlined at this conference and a Sponsor or Sponsors are 
appointed—subject to the approval of the Main Committee. The 
duty of the Sponsors is to organize the Sectional Committee, which 
does the actual work and makes the technical decisions leading 
to the formulation of the standard in question. As Sponsors, one 
or more of the principal organizations interested are selected—these 
bodies being responsible, as already stated, for the organization of 
the Sectional Committee, for seeing that the work is effectively 
prosecuted and for providing for the necessary administrative and 
clerical service and for the publication of the standard. In carrying 
out these duties, the Sponsors, if more than one, appoint represen- 
tatives who form a so-called Steering Committee, which is the active 
body to select the organizations to be represented on the Sectional 
Committee, and to determine the number of representatives to be 
allotted to each organization. In dealing with standards of a com- 
mercial character, a Sectional Committee must be made up of con- 
sumers, producers and general interests groups, and no one of these 
groups may form a majority, except with the consent of the other 
two. The objective is the formation of a well balanced committee, 
but consideration may be given to the relative importance of the 
several organizations in fixing the number of representatives allotted 
to each on the committee. 

The Sectional Committee, thus developed from the engineering 
and manufacturing associations primarily interested in the stand- 
ardization project, does the technical work. In other words, the 
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A. E. 8. C. provides the machinery of coérdination, but turns the 
investigational and standardization work over to those organizations 
most interested. Certain control of results is, however, maintained. 
The report of a Sectional Committee—after approval of the Spon- 
sors—must be approved by the A. E. S. C. before it can be issued as 
a Tentative American or American Standard, but in its review of the 
work of the Sectional Committee the A. E. 8. C. does not enter into 
the technical detail, but concerns itself wholly with general policy. 

In short, the entire A. E. 8. C. scheme of operation is designed to 
bring into any project of standardization all interested organizations, 
to guarantee such participation that there can be no possibility of 
steam roller practices, to decentralize the actual technical work and 
turn it over to those most concerned in the problem, and finally to 
review in wide perspective the results obtained. 

The method as above described may appear complicated, but it 
is undoubtedly justified by the objective of making possible the 
development of a standard which will be generally acceptable and 
used. It is because of the greater possibility of producing such a 
standard specification for cast iron pipe under the auspices of the 
A. E. 8. C., than if attempted independently, that your Committee 
has concluded that the best interests of this Association lie in co- 
operation. 

Having thus described the general scheme of the A. E. 8S. C. 
procedure, the events leading to the development of the recently 
formed Sectional Committee on Cast Iron Pipe will now be briefly 
recorded. 

On November 21, 1922, the American Gas Association submitted 
its standard specification for cast iron pipe and special castings to 
the A. E. S. C. for approval as standard. This application was 
referred to a special committee of fifteen members, made up from 
the A. E. 8. C. Main Committee and of representatives of various 
organizations—including this Association—which were invited to 
participate. 

Before the Committee met, the American Society for Testing 
Materials had also submitted its specifications for approval, and 
this Association, through its chosen representative, had taken the 
position that a new standard specification should be based on a review 
of the fundamentals of qualities of iron and better coatings, and 
that—until these primary factors could be further investigated, 
dimensional standardization, which was largely the objective of the 
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A. G. A. application, was of secondary importance. The Special 
Committee voted on October 4, 1923, to defer approval of any 
existing standard specifications, pending broad consideration of the 
subject by a general conference, fully representative of all interests 
involved, with the object of determining whether standardization 
of cast iron pipe should be undertaken; if so, what shall be the scope 
of the work; how shall the project be organized? 

The conference was held in New York on June 5, 1924—forty-eight 
representatives of thirty-five different organizations and manu- 
facturers being present. The principal results of this meeting were 
a decision to undertake the unification of cast iron pipe specifications, 
the development of an outline of the scope of the project, and the 
selection of sponsor organizations. 

As adopted, the scope of the work is as follows: 


Unification of specifications for bell and spigot cast iron pipe, including 
materials, dimensions, pressure ratings; methods of manufacture (including 
such new developments as centrifugal casting), in so far as they may be neces- 
sary to secure satisfactory specifications; elimination of unnecessary sizes and 
varieties; consideration of the possibility of developing a codrdinated scheme of 
metallic pipe and fittings applicable to all common mediums; and methods 
of making up joints in so far as they are determining as to the dimensional 
design of cast iron pipe. 

The types of cast iron pipe to include: flanged pipe; flanged and bell mouth 
fittings and wall castings; pipe elbows, tees, Y’s, return bends, and other 
fittings not now included in standard lists; cast iron pipe threaded for flanges 
or couplings; soil pipe and other lighter types of cast iron pipes and fittings— 
but not to include: methods of installing pipe and similar matters, except for 
the making up of joints in its relationship to the dimensional standardization 
of pipe and fittings as noted above. 


As Sponsors of the project, the conference selected the American 
Gas Association, the American Society for Testing Materials and the 
American Water Works Association, and these organizations, after 
approval by the A. E. S. C., together with the New England Water 
Works Association, which was subsequently added, were invited to 
serve and to name representatives who would form the Steering 
Committee—the active body in the organization of the Sectional 
Committee. 

The Steering Committee, which included Messrs. Morris, Warwick, 
McInnes and Barbour—after several meetings in New York and 
much correspondence—determined on the organizations to be 
represented on the Sectional Committee and the number of members 
to be allotted to each. 
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Thus developed, the Sectional Committee is now made up as 
follows: 


American Gas Association 
H. E. Bates, Assist. Chief Engineer, Peoples Gas Light and Coke Co., 
Chicago. 
Walton Forstall, Engr. of Dist., United Gas Improvement Co., Phil- 
adelphia. 
W. Cullen Morris, Chief Engr., Consolidated Gas Co., New York. 
C. C. Simpson, Jr., Gen. Supt. of Mains and Services, Consolidated Gas 
Co., New York. 
American Water Works Association 
F. A. Barbour, Consulting Engineer, Boston, Mass. 
W. W. Brush, Deputy Chief Engr., Dept. of Water Supply, Gas and Elec., 
New York. 
W. C. Hawley, Chief Engr. and Gen. Supt., Pennsylvania Water Co., 
Wilkinsburg, Pa. 
E. E. Wall, Water Commissioner, St. Louis, Mo. 
T. H. Wiggin, Consulting Engineer, New York. 
New England Water Works Association 
W. R. Conard, Burlington, N. J. 
F. A. McInnes, Consulting Engr., Boston, Mass. 
C. W. Sherman, Consulting Engr., Boston, Mass. 
American Society for Testing Materials 
S. R. Church, New York. 
Richard Moldenke, Consulting Metallurgist, Watchung, N. J. 
C. L. Warwick, Secretary Treasurer, A.S.T.M., Philadelphia. 
American Society of Civil Engineers 
F. H. Stephenson, Assist. Supt., Detroit Dept. of Water Supplies, Detroit. 
American Society of Mechanical Engineers 
F. 8. Finlay, Jr., New York. 
J. E. Gibson, Mgr. and Engr., Water Dept., Charleston, S. C. 
American Railway Engineering Association 
C. R. Knowles, Supt. Water Service, Illinois Central Railroad, Chicago. 
U. S. Bureau of Standards 
L. 8. Fairchild, Washington, D. C. 
National Fire Protection Association 
C. W. Mowry, Director, Factory Mutual Laboratories, Boston. 
Underwriters Laboratories 
A. W. Cluassen, Assist. Eng., Chicago. 
At Large 
L. P. Wood, Assist. Eng, Board of Water Supply, 2217 Municipal Bldg..,. 
New York. 
American Standardization Society of the Valve and Fittings Industry 
C. R. Wood, 400 Chestnut St., Philadelphia. 
Cast Iron Pipe Manufacturers. 
Shellman B. Brown, Supt., Warren Foundry and Pipe Co., Phillipsburg, 
N. J. 
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A. M, Campbell, Glamorgan Pipe and Foundry Co., Lynchburg, Va. 

George Castor, Vice President, Donaldson Iron Co., Emaus, Pa. 

K. 8. Clow, Vice President, J. B. Clow and Sons, Chicago, Jil. 

A. M. Ford, Assist. Engr., National Cast Iron Pipe and Foundry Co., 
Burlington, N. J. 

W. G. Hammerstrom, Lynchburg Foundry Co., Lynchburg, Va. 

D. P. Hopkins, Vice President, U. 8. Cast Iron Pipe and Foundry Co., 
Burlington, N. J. 

W. D. Moore, Pres., American Cast Iron Pipe Co., Birmingham, Ala. 

N. F.S. Russell, Pres., U.S. Cast Iron Pipe and Foundry Co., Burlington, 
N. J. 

D. B. Stokes, Gen. Sales Mgr., U. S. Cast Iron Pipe and Foundry Co., 
Burlington, N. J. 

Walter Wood, R. D. Wood and Co., Philadelphia, Pa. 


Consumers’ 16 members 
Producers’ 12 members 


The first meeting of the Sectional Committee was held in New 
York on April 21 and 22, 1926—twenty-five members being present. 
The Committee elected as officers, Thomas H. Wiggin, Chairman, 
N. F. S. Russell, Vice Chairman and C. C. Simpson, Jr., Secretary, 
and as an executive board the three officers and eight additional 
members of the Sectional Committee, Messrs. Barbour, Brush, 
Campbell, Moore, Morris, Sherman, Warwick and Wood. Regu- 
lations for the government of the Sectional Committee were tenta- 
tively adopted—subject to confirmation in final form by letter 
ballot. 

Three Technical Committees were appointed by the Executive 
Committee, as follows: 


Technical Committee No. 1—Dimensions 
W. C. Hawley, Chairman pro tem. 

Technical Committee No. 2—Metallurgy, Processes and Tests 
H. E. Bates, Chairman pro tem. 

Technical Committee No. 3—Corrosion and Coatings 
S. R. Church, Chairman pro tem. 


The chairmen of these Technical Committees are to meet with the 
Executive Committee during this convention, for the further develop- 
ment of the detailed program of the work to be undertaken. 

The membership of technical committees is not limited to members 
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of the Sectional Committee, thus making it possible in particular 
problems to invite the codperation of specialists. Such members of 
technical committees, however, have no vote on the Sectional Com- 
mittee. 

The foregoing statement of the personnel and officers of the Sec- 
tional Committee is here made in order that the members of this 
Association may be informed as to the men who will be active in the 
A. E. S. C. Cast Iron Pipe Standardization Work during the next 
year or two. The investigations of the Committee will undoubtedly 
involve the sending out of some questionnaires, and it is hoped that 
our members will appreciate the necessity of codperation and will 
give prompt and careful attention to any communications sent them. 

As a Sponsor, the A. W. W. A. is responsible for a share of the ex- 
penses of the Sectional Committee, which share will probably range 
between $250 and $400 per year. The Consolidated Gas Company 
of New York has very generously agreed to permit C. C. Simpson, 
General Superintendent of Mains and Services, to serve as Secretary 
of the Sectional Committee, and to supply necessary stenographic 
and miscellaneous services required in the secretarial work, without 
expense to the Committee. 

Representatives of the manufacturers have agreed with the Steering 
Committee to finance liberally any justifiable investigational work. 

The scope of the project is planned on comprehensive lines; the 
organizations codperating well represent the consumer, producer 
and general interest groups; the personnel of the Committee justifies 
anticipation of valuable results; it is proposed to keep the membership 
of the various associations informed of progress made from time to 
time. 

Respectfully submitted, 
Frank A. Barsour, Chairman, 
Ws. W. Brus, 
Ws. C. Haw.ey, 
N. F. 8. 
Epwarp E. WALL, 
Tuomas H. Wiaarn, 
WaLTerR Woop. 


WATER SUPPLY SITUATION IN NEW JERSEY! 


By H. T. Critcuiow? 


The object of this paper is to outline the present water-supply 
situation in the State of New Jersey and give a brief review of his- 
tory of events leading thereto. 


LEGAL PROCEDURE 


Prior to 1907. The right to develop water supplies for public 
use must be granted by the State before water may be legally di- 
verted. In the early days special charters were granted to several 
private corporations for engaging in the water business, and giving 
them the right to divert water from certain sources for meeting the 
needs of their respective territories. Most of these grants were in 
perpetuity and many of these corporations or their successors are 
still operating under the original charters. A number of municipali- 
ties throughout the State are now operating under these special 
charters obtained through purchase from the private corporations 
or by direct grant from the legislature. 

Several water companies are operating under the General Cor- 
poration Act of 1875, but most of them that began operation prior 
to 1907 are incorporated under the General Water Act of 1876. 
Previous to 1876 municipalities received direct grants to develop 
a water supply from the legislature. In that year the Water Act 
relating to cities was passed. Other acts were passed in later years 
relating to other civil divisions and governing their procedure in 
water supply development. 

Diversion Act. In 1907 the general Water Diversion Act (chap- 
ter 252, P. L. 1907) was passed establishing a State Water Supply 
Commission, defining its duties and powers, and the conditions 
under which waters of the State may be diverted. This Act, which 
is still in force, makes it necessary for all municipal corporations, 


1 Presented before the Buffalo Convention, June 10, 1926. 
2 Chief, Division of Waters, Department of Conservation and Development, 
Trenton, N. J. 
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private corporations or persons to obtain the approval of their plans 
for diverting new or additional water supplies from surface streams, 
lakes or ponds. A supplement passed in 1910 (Chapter 304, P. 
L. 1910) extended the jurisdiction of the State Water Supply Com- 
mission to include diversions from well, sub-surface or percolating 
sources. 

These diversion laws provide that after hearing on an application 
the Commission shall decide (1) whether the plans proposed are 
justified by public necessity or reasonably anticipated public use, 
and (2) whether such plans interfere unduly with the opportunity 
of other municipalities to obtain a water supply necessary for their 
use, and, when a surface source is involved, (3) whether the reduc- 
tion of the dry season flow of any stream will be caused to an amount 
likely to produce unsanitary conditions, and (4) whether the diver- 
sion from either surface or sub-surface sources will unduly injure 
public or private interests. In approving an application the Com- 
mission has power to attach reasonable conditions covering such 
points, as (1) limit of grant, (2) amount of diversion, (3) territory 
to be supplied, (4) time limit for construction, (5) reversion to 
State in case of abandonment and proviso for approval in case of 
transfer of rights, (6) recapture by State, (7) maintenance of re- 
quired flow in stream below point of diversion, and (8) additional 
storage requirement. All decisions are subject to review by the 
courts for reasonableness, legality and form. 

On July 1, 1916, the duties and powers of the former State Water 
Supply Commission in regard to jurisdiction over the diversion of 
waters under the acts of 1907 and 1910 were vested in the Board of 
Conservation and Development (Chapter 241, P. L. 1915). 

District Act. About the same time, the District Commission Act 
(Chapter 70, P. L. 1916) was passed, dividing the State into a north 
and south district, and a companion act (Chapter 71, P. L. 1916) 
authorized the appointment of a commission in each district. The 
Commission may be brought into being by any municipality or 
group of municipalities petitioning the Governor for its appoint- 
ment to act as their agent in developing a water supply. The 
North Jersey District Water Supply Commission was appointed 
under this Act at the request of the cities of Newark and Paterson 
to study the Wanaque Project. Prior to the establishment of the 
District Commission each city had separately petitioned the State 
Water Supply Commission for permission to develop a new water 
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supply on the Wanaque River. These petitions were denied, 
primarily because this water shed was one of the few remaining 
undeveloped nearby sources of water supply, and could not be given 
to one municipality without unduly interfering with the opportunity 
of the other to get a supply. 

The Act provides that the work of development be done under a 
contract between the District Commission and the municipality or 
municipalities joining in the project. Accordingly, the City of 
Newark contracted in October 1918 with the North Jersey District 
Water Supply Commission for the development of the Wanaque 
Project. The State Board of Conservation and Development 
granted its approval for this project, first for a diversion of fifty 
million gallons daily, and in 1924 approval was given for develop- 
ment of the maximum amount economically obtainable from the 
Wanaque River and Post Brook adjacent thereto. The estimated 
amount to be developed has been generally considered to be one 
hundred million gallons daily. This increased amount was made 
necessary by the desire of the other municipalities, including Pater- 
son, Passaic, Clifton, Montclair, Glen Ridge, Bloomfield and Kearny 
to join Newark in this undertaking. The entire expense is borne 
by the municipalities and in proportion to the amount of water 
they contract to take. No commission has yet been appointed for 
South Jersey because no municipality in that district has requested 
it. The present district plan, it should be noted, divides the entire 
State into two districts, each of which includes large rural areas 
besides the metropolitan areas; also that the District Commission 
may be brought into being at the request of any municipality in the 
district, and thus placing the entire district—rural as well as urban 
areas—under the jurisdiction of the Commission brought into being 
to develop a water supply for a specific urban area. The District 
Commission is primarily a constructing and operating body for the 
municipality or municipalities that voluntarily engage its services 
through contract; but the law governing it also requires any munici- 
pality in the district to get the approval of the Commission before 
it may obtain any new or additional water supply from any water- 
shed other than the watershed or watersheds from which said munici- 
pality obtains its existing supply. 

As mentioned before, the present District plan depends upon 
voluntary codéperation on the part of the municipalities in making 
contracts with the Commission for constructing water supply proj- 
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ects. While this plan has worked in the case of the Wanaque 
Project, progress has been slow and at times the work was threatened 
with failure due to a lack of partners to join in the undertaking. 
If the Commission had more power and authority to go ahead and 
get a project started and require coéperation on the part of such 
municipalities naturally situated so as to be best served by a given 
water supply project, the whole problem of water supply for the 
metropolitan areas could be handled more expeditiously and in a 
more businesslike way. Furthermore, the present physical situa- 
tion in the North Jersey Metropolitan District (generally taken as 
the six counties of Bergen, Hudson, Essex, Passaic, Union and Mid- 
dlesex), in regard to the lack of a reserve between supply and demand 
for water from present sources, is now so critical that only the 
most complete coéperation on the part of all municipalities in the 
Metropolitan District will assure the adoption of a comprehensive 
plan for water supply development to meet future requirements 
and prevent precipitate action in the event of a water famine. 

Home Rule Act. As mentioned before, the State Board of Con- 
servation and Development is empowered by law to exercise general 
supervision over the development of the water resources of the 
State. This Board, however, is neither empowered nor organized 
to undertake construction work. That is left to the initiative of 
the individual municipalities, water companies, or the District 
Commission as agents for a group of municipalities. 

At the present time there are four legal methods by which every 
municipality may provide its inhabitants with a new or additional 
water supply, as set forth in the so-called “Home Rule Act” passed 
in 1917 (Chap. 152, P. L. 1917). 

a. By making either singly or jointly with other municipalities 
a contract with the District Water Supply Commission for such a 
supply as they may desire. 

b. By making contracts from time to time, for a period not ex- 
ceeding 15 years, with other municipalities having water works, or 
with private water companies. 

c. By purchasing or leasing from their present owners existing 
water works which now supply them. In case of disagreement as 
to price, the municipality has the power to condemn the property, 
plant and rights of the private owner. 

d. By acquiring necessary lands, water and flowage rights, either 
by purchase or condemnation and constructing their own water 
works. 
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PHYSICAL SITUATION 


On the physical side there is no shortage of natural water re- 
sources. Mr. Allen Hazen in his report in 1922 on the Water 
Resources of New Jersey and their Development stated that “there 
is scarcely a state in the Union so favorably situated for providing 
the water supply for a great Metropolitan District.” 

Present condition. The water shortage which was so keenly felt 
throughout the State during the dry summer of 1923, was due 
primarily not to the temporary deficiency of rainfall, but to the 
fact that the developed sources of supply lacked the reserve capacity 
required to meet the demand during the period of low precipitation. 

The reserve capacity in a dry year of the sources now developed 
for the supply of the metropolitan district (the counties of Bergen, 
Essex, Hudson, Middlesex, Passaic and Union) is but 7.8 per cent 
in excess of the present demand. For the remainder of the State 
the reserve is about 10 per cent of the demand. When it is realized 
that the demand for water increases at the rate of about 3 per cent 
per year, the gravity of the present situation is apparent. 

The North Jersey District Water Supply Commission as men- 
tioned before is now developing a new supply from the Wanaque 
River for the municipalities of Newark, Paterson, Passaic, Clifton, 
Glen Ridge, Montclair, Bloomfield and Kearny. This supply is 
expected to be ready for use in 1928. Careful estimates indicate 
that even after the completion of the Wanaque supply, the demand 
for water in the metropolitan district will reach the quantity then 
developed by about the year 1935, and this development is of no 
benefit to the remaining 18 counties of the State. 

Local developments. This critical situation has arisen largely 
because of the local character of the existing developments. That 
is, each municipality or water company has acquired a source of 
supply and developed its source to meet the growing demand of its 
own consumers, with little regard for the existing or future needs 
of its neighbors. Many of these local sources have now been de- 
veloped to the limit of their yield and in order to obtain additional 
quantities of water the municipality or water company must seek 
more distant sources, the development cost of which exceeds the 
financial resources of the municipality or company. The growth of 
local pride in the excellence and economy of the supplies developed 
by each particular municipality or company has militated against 
codperative development. The competition between adjacent 
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municipalities and companies for readily available sources, which 
has necessarily become keen with the increasing demand for water, 
has inevitably led each developer to think of his neighbor as an op- 
ponent rather than as an ally. 

Codperative development. The Wanaque Development by the 
North Jersey District Water Supply Commission, already men- 
tioned, is the first successful attempt at municipal codperative 
development of water supply within the State. It is a step in the 
right direction, but the law creating this Commission confines the 
activities within rather narrow limits. First, the Commission can 
undertake the investigation of new sources of supply only when 
petitioned to do so by a municipality desiring such an investigation 
and upon the agreement of the municipality to pay the cost of the 
investigation. Second, the Commission can construct water supply 
works only after executing a contract or contracts with the munici- 
pality or municipalities desiring to obtain water, by which each 
contracting municipality agrees to pay its just proportion of the 
total cost of the works. Third, the Commission has no powers or 
jurisdiction outside of the 12 counties comprised in the North 
Jersey District (Sussex, Warren, Hunterdon, Passaic, Morris, Mon- 
mouth, Somerset, Bergen, Hudson, Essex, Union and Middlesex). 

Except for the municipalities mentioned above as partners in the 
Wanaque Development, no municipality within tue North Jersey 
District has volunteered to coéperate with its neighbors in the de- 
velopment of a new supply through the facilities of the Commission. 
The North Jersey District Water Supply Commission is therefore 
unable to proceed with the development of supplies in addition to 
the Wanaque project, though it stands ready and willing to do so. 


STATE WATER POLICY 


For many years the State government has been endeavoring to 
formulate and put into effect a definite program of water supply 
development which should assure the economic utilization of the 
water resources and their just apportionment to each community. 
These efforts began in 1882 with the appointment of the State 
Water Supply Commission, “to determine upon plans for the storage 
of any of the waters of the State for the purpose of furnishing to 
cities and towns a joint water supply.” The report of this Com- 
mission has been followed by reports and recommendations of sub- 
sequent commissions until there are now available a number of 


‘ 


wr 


WATER SUPPLY SITUATION IN NEW JERSEY 807 


well considered plans for the solution of the water supply problem. 
Due in some degree to legal obstacles, but principally because of 
the apathy of the public, no definite plan for water supply develop- 
ment has ever been adopted and the present critical situation has 
resulted. 

Water Policy Commission. Desiring to review and coérdinate all 
of the available information as a basis for definite action, the Legisla- 
ture of 1925 created a Water Policy Commission and directed this 
Commission to formulate a comprehensive State Policy with reference 
to the development of the waters of the State, to recommend the 
instrumentality through which such policy should be carried into 
effect and the ways and means for the financing thereof, to study 
and recommend appropriate action upon the proposed compact 
between the states of New York, Pennsylvania and New Jersey, 
which apportions to these three states the waters of the Delaware 
River, and to report upon the practicability and advisability of 
interstate treaties regarding other interstate streams; and to report 
its findings to the Legislature of 1926. 

The report of the Commission has recently been submitted to the 
Legislature, in two parts. Part One deals with the proposed com- 
pact as to the water resources of the Delaware River and recommends 
that the compact be not ratified in its present form, but that a 
commission be appointed to continue negotiations with the states 
of New York and Pennsylvania. The report also recommends that 
a commission be appointed to negotiate with New York as to the 
rights of New York and New Jersey in the waters of the interstate 
streams of said states, including Hackensack, Ramapo, Pochack 
and Wallkill Rivers. 

Part Two of the report deals with the problem of developing an 
adequate supply of potable water for the entire State and methods 
to be employed in securing such supply. This report contains 
recommendations which if adopted will make considerable change 
in the present procedure of developing water supplies. Immedi- 
ately upon receipt of this report, the Legislature resolved to meet 
in special session on June 22, 1926, to consider exclusively the water 
situation. The Water Policy Commission has been continued by 
legislative action to extend their studies and prepare bills embodying 
their recommendations for the consideration of the Legislature at 
the special session. 
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A summary of the conclusions and recommendations of the Water 
Policy Commission with observations on certain of them follows: 

1. The water supply problem is regional in character and not 
statewide. Two centers of population are recognized as having 
regional problems,—(a) The northern metropolitan district, in- 
cluding the counties of Essex, Hudson, Bergen, Passaic, Middlesex 
and Union, and, (b) the southern metropolitan district, including the 
counties of Mercer, Burlington, Camden and Gloucester along the 
Delaware River. There is no doubt about the need for water in 
the northern metropolitan district. In the southern part of the 
State, the City of Trenton and environs, which is located in Mercer 
County, should be able to get an adequate water supply from the 
Delaware River, if it is properly protected from pollution, for many 
generations. The City of Camden and vicinity is rapidly increas- 
ing in its water consumption, but the present sources of supply are 
in no immediate danger of being overdeveloped. On the other 
hand, Atlantic City and environs, which is not included in the 
southern metropolitan district, has a serious water problem at the 
present time. 

2. The disapproval by the Water Policy Commission of a plan 
for a single State agency to solve the problem is based upon the 
belief that any financial support from bond issues would not receive 
the approval of the electorate of the entire State, as the Constitu- 
tion now provides. 

3. The Commission recommends that the State should proceed 
without unnecessary delay to acquire the ownership, as distinguished 
from actual development for water supply purposes, of the remain- 
ing undeveloped major sources of supply. It is recommended also 
that this be entrusted to an agency of the State to acquire owner- 
ship and hold the same until needed for development. The carry- 
ing out of this recommendation would require a State bond issue 
with the necessity for a referendum vote. The ‘plan would seem 
to provide for payment to the State of the cost of acquiring and 
holding these sources of supply by the communities which later 
develop them for potable water. 

4. The Commission recommends that the division of the State 
into the two water supply districts be continued, and that the act 
providing for the creation of a commission for each district be 
maintained. The North Jersey District Water Supply Commis- 
sion having been brought into existence, it is recommended that a 
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South Jersey District Water Supply Commission should be con- 
stituted; also that until such action is taken, the power, author- 
ity and jurisdiction of such commission be vested in and exercised 
within the Southern district by the Board of Conservation and 
Development. In this connection, it should be remembered that 
the two districts into which the State is now divided are not 
limited to the metropolitan areas, but include roughly the 
northern and southern halves of the State with their large rural 
areas. It is also proposed to enlarge the powers of the district 
commissions, which at the present time are limited to the construc- 
tion and operation of joint water supply projects for groups of 
municipalities which may voluntarily make contracts with the 
Commission. The suggested additions to their powers include the 
adoption of comprehensive plans to meet both the local and regional 
needs of the entire district; also to control all developments within 
the district made by municipalities, corporations or persons. The 
recommendation is made that the district commissions also be 
given power to interconnect existing water supply systems when 
in their judgment such interconnection will better serve the people 
of the metropolitan district. 

5. The Water Policy Commission recommends that in general 
the power, authority and control over water supplies now vested in 
the Board of Conservation and Development should be transferred 
to and vested in the district commissions, to be exercised within 
their respective districts; also that the number of members of the 
district commissions should be increased from four to seven, to be 
appointed by the Governor, with the advice and consent of the 
Senate,—four members to be resident of the metropolitan region 
and three members resident of the district outside of the metro- 
politan region. If this recommendation is adopted, the statewide 
supervision of undeveloped sources of water supply will be turned 
over to district commissions whose principal work will be the de- 
velopment and operation of water supply systems for the metro- 
politan areas within their districts. The question to be here 
considered is whether or not it is a just and sound principle of ad- 
ministration of water resources in the interests of all the people of 
the State to give this control to the district commissions, or whether 
it should be entrusted to a central State Board, which has no direct 
interest in the construction and development of water supplies for 
metropolitan areas, but whose principal duty is a general super- 
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vision over all the sources of potable and public water supply; and 
whether such a central State Board would be in a better position to 
decide impartially which watersheds in the rural areas of the State 
should be developed for the metropolitan areas and under what 
conditions they should be developed, not only to meet the needs 
of the metropolitan areas, but also to protect the interests of the 
rural communities. The other fundamental question to be con- 
sidered in this connection is whether the district commission should 
have jurisdiction over not only the metropolitan, but also the rural 
areas, such as is proposed in continuing the sub-division of the 
State into districts, or whether the districts should be limited to 
the metropolitan areas alone which are or will in the future need 
water supplies from rural areas. The adjudicating of questions 
which are bound to arise between the metropolitan and rural com- 
munities in connection with water-supply development for Metro- 
politan areas is generally difficult to solve. Witness the recent 
problem in the Massachusetts Metropolitan District. Further- 
more, it would seem that communities outside the metropolitan 
districts should have the right, after obtaining approval of a central 
State Board, of developing their own sources of supply so long as 
they do not interfere with a major project which the district com- 
mission may have proposed for future water-supply development. 

The idea back of increasing the membership of the district com- 
missions from four to seven members seems to be to give the rural 
communities representation, but aside from creating a large board, 
which experience has shown does not generally function as well as 
a small board, there is considerable doubt whether the interests of 
the rural communities would be amply protected by such an 
arrangement. 

6. It is proposed by the Water Policy Commission that whenever 
any development to be made by one district commission involves 
the utilization or affects the sources of supply in the other district, 
application for the consent of the commission of the latter district 
should be required. If agreement between the district commissions 
cannot in such case be reached, jurisdiction should be vested in the 
State Board to determine the issue between the commissions. This 
is a matter which would be taken care of in a much more direct 
manner by limiting the district commissions’ authority to the 
metropolitan areas and that developments of new sources of supply 
be subject to the approval of a State Board. This would also take 
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care of the diversion of water from the channel of the Delaware 
River by one district, which might affect the opportunities of another 
district to take water from the same source. This is an important 
matter, inasmuch as the Delaware River is the most important 
future source of water supply in the State. 

There are two other points which it would seem are important 
enough to require special consideration and legislation. One is the 
conserving of the existing developed sources of supply by the com- 
pulsory metering of all consumers, in order that they will not waste 
or use water extravagantly. Universal metering is becoming more 
and more the solution of the elimination of waste in many of our 
cities. There are many convincing examples in which the installa- 
tion of service meters has postponed the necessity for making large 
additional developments for many years, and thus saved large 
expenditures in capital. The other point relates to the protection 
of our developed and also our undeveloped sources of water supply 
from pollution. While it is recognized that streams are the natural 
carriers of the drainage and wastes of our communities, there should 
be some definite policy adopted, such as establishing zones on our 
streams within which the discharge of wastes is definitely regulated 
in such a manner as to protect the quality of the water supplies for 
potable use, and also protect the channel of the streams against 
unsanitary conditions and against public nuisances which may not 
necessarily be dangerous to public health, but are certainly detri- 
mental to the public welfare. 

The present state of flux in the water situation in the State of 
New Jersey therefore affords an opportunity to adopt a Water 
Policy which will not only solve the present critical situation, but 
also lay the foundation which will assure the wise development of 
the State’s water-supply resources, for the security and comfort 
of the present population and the protection of coming generations. 
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REPORT OF THE WATER POLICY COMMISSION OF 
NEW JERSEY—PART IT! 


A REVIEW 


By Gerorce L. Hau? 


The Water Policy Commission was directed by the Senate and 
General Assembly of New Jersey to formulate ‘a comprehensive 
State policy with reference to the development of the waters of the 
State, the recommendation of the instrumentality or instrumentali- 
ties through which such policy should be carried into effect, and 
the ways and means of financing thereof.’”’ The task of bringing 
together the large volume of existing data bearing upon the prob- 
lems to be considered, and revising, supplementing and coérdinating 
these was delegated to Nicholas 8. Hill, Jr., Consulting Engineer. 

Sixty-eight per cent of the population of the State is within the 
so-called Northern Metropolitan District, which roughly comprises 
the Counties of Bergen, Passaic, Essex, Hudson, Middlesex and 
Union. The Southern Metropolitan District embracing the Counties 
of Mercer, Burlington, Camden and Gloucester, contains 16 per 
cent of the population of the State, or, in other words, 84 per cent 
of the population of the entire State reside in these two districts. 

In the Northern Metropolitan District there are 175 incorporated 
communities having a total population of 2,360,000, 93 per cent of 
whom are served by 40 public water supplies of which 22 are pub- 
licly and 18 privately owned. The total water consumed is approxi- 
mately 250 m.g.d., derived from sources with an available yield of 300 
m.g.d. The existing available supplies may possibly suffice for the 
next four years if effectively pooled by interconnecting. The 
Wanaque River project, now under construction by the North 
Jersey District Water Supply Commission, is to be completed by 
the end of 1928. Its yield is estimated as affording 100 m.g.d., but 
notwithstanding this addition shortages of serious proportions will 
exist in parts of the District. 


1Prepared under date of February 27, 1926. 
2 Division Engineer, Maryland State Department of Health, Baltimore, Md. 
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The Southern Metropolitan District comprises some 105 incor- 
porated communities with a total population of 542,000, 87 per 
cent being served from 48 public supplies, 19 of which are publicly 
and 29 privately owned. The present water consumption is approxi- 
mately 50 m.g.d., and the safe yield of the sources now developed is 
about 84 m.g.d., sufficient for possibly eight or ten years to come. 
Trenton has unlimited supply available from the Delaware River; 
Camden has developed a supply of over 16 m.g.d. from underground 
sources, while the bulk of the water used in the remainder of the 
district is developed in small units from wells and such supply may 
be augmented by driving additional wells. It may therefore be 
some time before the necessity for a large regional supply becomes 
actually imminent. 

The rest of the State has an area about double that of the two 
metropolitan districts combined with about one-sixth of the State’s 
population. In this area there are 250 incorporated small and 
widely scattered communities. Sixty-seven per cent of the popula- 
tion is supplied with water by 109 plants, of which 57 are publicly 
and 52 privately owned. The general problem of water supply is 
not likely to arise in this territory such as that existing in the North- 
ern and Southern Metropolitan Districts, with the possible excep- 
tion of Atlantic City and a few similar places. 

Both the northern and southern sections of the State, where the 
population density is greatest, have available sources from which 
water may be obtained. The northern towns have the Hacken- 
sack, the Passaic, the Raritan and their tributaries, together with 
the tributaries of the Delaware. Provided suitable arrangements 
can be made with New York State the drainage area of the Wall- 
kill will also be available. In the south are the Rancocas, Wading, 
Mullica, Great Egg Harbor and Maurice Rivers all of appreciable 
size. In addition to these sources, if, as proposed, a Delaware Tri- 
State Compact is entered into, approximately 1500 million gallons 
additional water will be available from the Delaware for use in the 
northern and southern portions of the State. Total available 
resources, including New Jersey’s share of the flow of the Delaware, 
of 4000 m.g.d. are indicated. 

In addition there are certain underground horizons in various 
parts of the State which yield appreciable quantities of water. The 
importance of ground water as a source of supply is indicated by the 
fact that in 1924 more than one quarter of the total daily output 
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was ground water. Although the greater part of the population is 
served with surface water, there are about three times as many 
systems serving ground water as there are serving surface water. 

Eighty-eight per cent of the population of the State is served 
with water from public supplies. Seventy-one per cent of the total 
daily amount of water used is consumed in the Northern Metro- 
politan District and 14 per cent in the Southern Metropolitan 
District. 

Studies of future population and growth in water consumption 
indicate that the water requirements in the Northern Metropolitan 
District will have more than trebled in the next fifty years and in 
the Southern Metropolitan District will have increased a little 
more than two and one-half times. These facts make it evident 
that there is not, and probably will not be for many years to come, 
any regional water supply problem outside of the two metropolitan 
districts. They also show that the problem is more pressing in the 
Northern Metropolitan District than in the Southern. 

The water supply problem in the Northern Metropolitan District 
is discussed with brief outlines of the projects under way and those 
that have been and are now under consideration for relief from 
present or anticipated water shortages, and a brief description of 
sources now developed and of sources which are available are pre- 
sented. From this discussion it appears that following the natural 
lines of past development the District divides itself into three sec- 
tions:—the northern, including the area now served by the Hacken- 
sack Water Co., and other territory in Bergen County; the central, 
supplied mostly from the Passaic and its tributaries; and the south- 
ern, which includes the territory supplied by the Plainfield-Union, 
Elizabethtown and Middlesex Water Companies. 

Comparison of the water consumption in the Northern Metro- 
politan District with the yield of the various supplies indicates that 
there is at best but a margin of a few years before the consumption 
of the District as a whole will exhaust the present sources. Con- 
ditions vary, however, in the several sections of the District. If 
the water resources could be effectively pooled and interchanged 
between sections the seriousness of existing conditions would be 
somewhat alleviated. Therefore, pooling and sectional interchange 
of such waters should be encouraged. 

The adequacy of available sources is unquestioned. Their esti- 
mated yield is about ten times the present consumption. The 
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sufficiency of these sources will not be substantially affected by the 
fact that it may be necessary to refrain from further development 
of some of the available sources because of pollution or other causes. 
The estimated requirements in the District in 1980 will be a little 
over 1000 m.g.d., so that the selected sources will be adequate for 
fifty years and will allow latitude for choice in the sequence of 
development. 

The conclusions relative to the situation in the Northern Metro- 
politan District are: That the situation confronting many of the 
communities in the District is serious in the extreme and will become 
more so during the next three years unless constructive remedial 
measures are adopted and made effective without delay; that the 
completion of the Wanaque development in the latter part of 1928 
will help out the situation as it affects certain communities, but 
will not wholly meet, even temporarily, the conditions which give 
rise to serious concern; that it is feasible to interconnect the exist- 
ing water systems to provide an interchange of water; that plans 
for such interconnections should be promptly adopted and put into 
execution; that local supplies should be further developed where 
interconnections will not supply local needs temporarily; that it 
will be necessary in addition to the above to execute certain of the 
minor projects included in a piecemeal construction program, so 
that conditions which will exist until supplies developed through a 
major project are available may be met; in selecting a minor 
project for development the question whether it may be utilized 
after the completion of the major project, or whether its cost will be 
such that it will be cheaper to amortize such cost than pay interest 
on the cost of the major project will enter; and, on account of the 
time required for the preliminary steps in such an undertaking, the 
major project should now be determined upon and its execution 
put under way. 

Because of the above reasons the Commission has not determined 
which of the two major projects should be adopted, nor to what 
extent the program of piecemeal construction should be executed. 
This determination should be made and controlled by the permanent 
commission having jurisdiction within the District. The situation 
is critical, the consequences of delay are menacing and immediate 
and continuous constructive action is of utmost importance. 

A regional water supply problem will soon confront the Southern 
Metropolitan District. The safe yield of the available sources as 
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now developed will possibly meet the requirements during the 
next eight or ten years. If a situation similar to that now existing 
in the Northern Metropolitan District is to be avoided effective 
steps toward meeting the need must be taken without delay. The 
problem was foreseen as early as 1911 by the then State Water Supply 
Commission and means of meeting it were considered in a report 
to the Commission by Harry R. Humphreys. 

Subsequent to the submission of this report the State Water 
Supply Commission entered into a contract to purchase the Whar- 
ton Tract for one million dollars. This action was made the subject 
of a test suit to determine whether it violated the State Constitution. 
The Court of Errors and Appeals, reversing the decision of the lower 
court, determined that the bond issue could not be effected without 
affirmation of the people of the State. This was done and resulted 
in the rejection of the proposal. 

It is the conviction of the Commission that the sources of supply 
and necessary lands, referred to in Mr. Humphreys’ report, should 
be acquired without delay. 

A brief review of existing legislation in the State is given relating 
to the control over sources of water supply vested in Board of Con- 
servation and Development. This Board succeeded the State 
Water Supply Commission and has all the powers of the latter, 
except insofar as such jurisdiction and powers are restricted by 
the statutes constituting and relating to water supply districts. 

The report contains the following conclusions and recommendations 

1. There is no single State problem of water supply develop- 
ment, but there are regional problems in the Northern and Southern 
Metropolitan Districts; the problems in the remainder of the State 
are local rather than regional; the problem in the Northern Metro- 
politan District varies in imminence and seriousness in the three 
sections into which it divides itself, and the problem in the Southern 
Metropolitan District is not as serious or pressing asin the Northern, 
but preparation to meet it should not be delayed. 

2. No attempt should be made to meet these varying problems 
through centralizing jurisdiction, control and power to make de- 
velopments in a single agency. 

3. The State should proceed without delay to acquire in ownership, 
as distinguished from actual development for water supply purposes, 
the remaining undeveloped major sources of water supply and the 
lands necessary for their conservation and protection, and to pro- 
vide for forestation of such lands. 
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4. As a first step, a bond issue be submitted to a State referen- 
dum, for the purpose of requiring the sources of supply and lands 
referred to in the report of Mr. Humphreys, and the sources of 
supply and protecting lands required in the next major project that 
may be determined to be most advantageous to meet the regional 
demands of the Northern Metropolitan District. 

5. It may be necessary ultimately in maintaining a comprehensive 
policy for the State to acquire sources of supply or already de- 
veloped or partially developed major sources. 

6. No new State agency be created for acquiring the aforemen- 
tioned sources of supply and lands; and that for this purpose the 
Board of Conservation and Development act as agent for the State. 

7. The division of the State into two water supply districts be 
continued; and that the act providing for North and South District 
Water Supply Commissions be maintained. 

8. The South Jersey District Water Supply Commission be 
constituted, and until this step is taken all authority which would 
be possessed by it should be vested in and exercised within the 
district by the Board of Conservation and Development. 

9. The district commissions, in addition to the powers now vested 
in them, be directed to prepare and adopt comprehensive plans for 
both local and regional needs within their districts; and no water 
supply developments within the districts should be permitted 
except in accordance with these plans. Wherever advisable pro- 
visions should be made in these plans for connections between 
privately owned systems and any major development adopted, 
upon just and reasonable compensation. 

10. The direction for the preparation and adoption of such com- 
prehensive plans should in no wise affect the full exercise of the 
powers and jurisdiction of the Commissions pending the fulfil- 
ment of such direction. 

11. Power should be vested in the district commissions to require 
the inter-connection of public water supply systems, whether pub- 
licly or privately owned, and the interchange of water, on equitable 
terms and conditions affording fair compensation to be subscribed 
by such commissions. 

12. The power, authority and control originally vested in the 
State Water Supply Commission and now vested in the Board of 
Conservation and Development, together with the powers vested 
in this Board by the Act Concerning Municipalities, should be 
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now developed will possibly meet the requirements during the 
next eight or ten years. If a situation similar to that now existing 
in the Northern Metropolitan District is to be avoided effective 
steps toward meeting the need must be taken without delay. The 
problem was foreseen as early as 1911 by the then State Water Supply 
Commission and means of meeting it were considered in a report 
to the Commission by Harry R. Humphreys. 

Subsequent to the submission of this report the State Water 
Supply Commission entered into a contract to purchase the Whar- 
ton Tract for one million dollars. This action was made the subject 
of a test suit to determine whether it violated the State Constitution. 
The Court of Errors and Appeals, reversing the decision of the lower 
court, determined that the bond issue could not be effected without 
affirmation of the people of the State. This was done and resulted 
in the rejection of the proposal. 

It is the conviction of the Commission that the sources of supply 
and necessary lands, referred to in Mr. Humphreys’ report, should 
be acquired without delay. 

A brief review of existing legislation in the State is given relating 
to the control over sources of water supply vested in Board of Con- 
servation and Development. This Board succeeded the State 
Water Supply Commission and has all the powers of the latter, 
except insofar as such jurisdiction and powers are restricted by 
the statutes constituting and relating to water supply districts. 

‘The report contains the following conclusions and recommendations 

1. There is no single State problem of water supply develop- 
ment, but there are regional problems in the Northern and Southern 
Metropolitan Districts; the problems in the remainder of the State 
are local rather than regional; the problem in the Northern Metro- 
politan District varies in imminence and seriousness in the three 
sections into which it divides itself, and the problem in the Southern 
Metropolitan District is not as serious or pressing as in the Northern, 
but preparation to meet it should not be delayed. 

2. No attempt should be made to meet these varying problems 
through centralizing jurisdiction, control and power to make de- 
velopments in a single agency. 

3. The State should proceed without delay to acquire in ownership, 
as distinguished from actual development for water supply purposes, 
the remaining undeveloped major sources of water supply and the 
lands necessary for their conservation and protection, and to pro- 
vide for forestation of such lands. 
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4. As a first step, a bond issue be submitted to a State referen- 
dum, for the purpose of requiring the sources of supply and lands 
referred to in the report of Mr. Humphreys, and the sources of 
supply and protecting lands required in the next major project that 
may be determined to be most advantageous to meet the regional 
demands of the Northern Metropolitan District. 

5. It may be necessary ultimately in maintaining a comprehensive 
policy for the State to acquire sources of supply or already de- 
veloped or partially developed major sources. 

6. No new State agency be created for acquiring the aforemen- 
tioned sources of supply and lands; and that for this purpose the 
Board of Conservation and Development act as agent for the State. 

7. The division of the State into two water supply districts be 
continued; and that the act providing for North and South District 
Water Supply Commissions be maintained. 

8. The South Jersey District Water Supply Commission be 
constituted, and until this step is taken all authority which would 
be possessed by it should be vested in and exercised within the 
district by the Board of Conservation and Development. 

9. The district commissions, in addition to the powers now vested 
in them, be directed to prepare and adopt comprehensive plans for 
both local and regional needs within their districts; and no water 
supply developments within the districts should be permitted 
except in accordance with these plans. Wherever advisable pro- 
visions should be made in these plans for connections between 
privately owned systems and any major development adopted, 
upon just and reasonable compensation. 

10. The direction for the preparation and adoption of such com- 
prehensive plans should in no wise affect the full exercise of the 
powers and jurisdiction of the Commissions pending the fulfil- 
ment of such direction. 

11. Power should be vested in the district commissions to require 
the inter-connection of public water supply systems, whether pub- 
licly or privately owned, and the interchange of water, on equitable 
terms and conditions affording fair compensation to be subscribed 
by such commissions. 

12. The power, authority and control originally vested in the 
State Water Supply Commission and now vested in the Board of 
Conservation and Development, together with the powers vested 
in this Board by the Act Concerning Municipalities, should be 
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transferred and vested in the district commissions to be exercised 
within their respective districts. 

13. The number of members of the district commission be in- 
creased from 4 to 7. 

14. Whenever any development to be made in one district affects 
the sources of supply in the other district, the consent of the com- 
mission of the latter district should be required. In case no agree- 
ment can be reached the Board of Conservation and Development 
should have jurisdiction to determine the issue. 

15. Each district commission should be required to file with the 
Board of Conservation and Development a certified copy of all 
grants of consent made. The latter Board should also continue 
to study stream flow, occurrence and movements of underground 
waters and to collect statistics of water consumption. 

16. The Board of Conservation and Development should be 
empowered to complete the compilation of grants of rights of diver- 
sion heretofore made by the State to, and now held by, municipal 
corporations, corporations and persons. 

17. Sources of supply acquired by the State as hereinbefore sug- 
_gested should be made available to the municipalities of the two 
districts. 

18. The acts of the district commissions should be subject to 
judicial review. 

19. Appropriation should be made by the State to each of the 
commissions to cover the costs of administration which are attrib- 
utable to the performance by such commissions of State functions 
assigned to them. 

20. Certain existing laws should be repealed, and the statutes 
relating to public water supplies in general should be revised, unified, 
harmonized and simplified. 

21. The situation facing the communities in the State and es- 
pecially in the Northern Metropolitan Region is serious and does 
not admit of delay; a prompt determination of the future general 
policy of the State is essential since regional interest in undertaking 
@ major project is difficult of unification to the point of action as 
long as expectation or hope of the undertaking by the State itself 
of a major development prevails. 

In Appendix III of this report, Underground Water Resources, 
David G. Thompson, Associate Geologist, U. 8. Geological Survey, 
discusses the results of an investigation of quantities of ground 
water available for public and industrial supplies in New Jersey. 
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More detailed investigative work was done in the Atlantic City 
region than any other part of the State. 

The territory covered in this study extends from Brigantine to 
Corsons Inlet and includes the mainland towns from Absecon to 
Somers Point. The Atlantic City water supply averaging 11 m.g.d. 
in 1924, is obtained partly from Absecon Creek and partly from 
wells 100 to 200 feet deep on the mainland. The supply for the 
mainland towns, about 0.5 m.g.d. comes from a small creek and 
relatively shallow wells. The supply for all the beach towns from 
Brigantine to Ocean City and for many hotels and industrial plants 
in Atlantic City, is pumped from wells penetrating the so-called 
Atlantic City or 800-foot sand which lies at that depth. This is 
the only horizon that can be used along the beach; all other beds 
yielding only salt water or too small quantities to be of value. The 
total average daily quantity now pumped from this horizon is 
estimated to be about 5 m.g. in winter and 10 m.g. in summer. 
The surface water supplied Atlantic City, although safe from a 
sanitary standpoint, at times is dirty and has a bad odor. 

At first thought it may seem that the required quantity of water 
can be developed from the 800-foot horizon in Atlantic City, but 
this investigation indicates that it would be unwise to attempt this. 
Since the first wells were drilled, in 1893, the static head on the 
formation in Atlantic City has been lowered from its original posi- 
tion of about 20 feet above sea level to 60 feet or more below sea 
level, a total drop of about 80 feet. It has likewise been lowered 
from 30 feet to 70 feet in all wells between Brigantine and 55th 
Street, Ocean City, and as much as 25 feet at the Atlantic City 
water works on the mainland where there had been no pumping 
until May, 1925. There is evidence that the area in which there 
has been a lowering of the head extends several miles beyond the 
points mentioned and presumably several miles oceanward. Ex- 
cept for the past one and one-half years no accurate data as to the 
rate of lowering are available, but it appears to be more or less di- 
rectly related to the rate of pumping and therefore to progress 
according to the yearly increase in pumpage. When the pumpage 
decreases in fall and winter the head rises somewhat and drops 
again as pumpage increases in summer. 

If an additional draft of 6 to 10 m.g.d., that necessary to replace 
the surface water supply for immediate needs alone, is imposed 
upon the formation in Atlantic City, it is evident that the static 
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head will be lowered very greatly, probably to at least 150 feet 
below sea level. 

Cf more importance is the possible invasion of the horizon by 
salt water, if the head is pulled down too far. Although several 
wells have “gone salt’’ it has been rather conclusively shown that 
the salt water has entered from overlying beds through defective 
casings. So far as the author has been able to ascertain, conditions 
in Atlantic City, relating to the salt water problem, are without a 
parallel in that where wells situated so close to the ocean with salt 
water above and probably below have been pumped heavily with- 
out drawing in salt water. Experience in other localities shows 
that if the invasion by salt water does occur it may take place 
rapidly, and once it has happened the formation may be permanently 
spoiled. This would very seriously affect the shore communities 
which are not entirely dependent upon the 800-foot horizon. This 
horizon may be penetrated at a less depth on the mainland but 
there is little question but that any large draft would cause a con- 
siderable lowering of the head over an area comparable to that 
resulting from the present pumping in Atlantic City. The head 
in Atlantic City would undoubtedly be lowered considerably, al- 
though perhaps not as much as if the additional draft occurred 
right in the city. There would be, nevertheless, danger of invasion 
by salt water. It is the author’s opinion that the 800-foot horizon 
should not be drawn upon at any point for the Atlantic City supply, 
but should be left for the smaller beach communities which cannot 
afford to go to the mainland for water. There remains for the use of 
Atlantic City the shallow horizons on the mainland and the streams 
some distance inland. It appears that a considerable quantity of 
water can be obtained from the shallow horizons, but if shallow 
wells are placed too near the bay there is danger of salt water, so 
that in the development of such wells the city should proceed with 
caution making tests to be sure contamination from this source is 
eliminated by the proper location of the wells. 

Emphasis is placed on the fact that the problem of economic and 
prudent utilization of the ground water resources of the Atlantic 
City region is not that of Atlantic City alone, but of all the com- 
munities in a considerable area. The question is raised as to whether 
it will not be desirable, in the near future, for these communities to 
form a district for the purpose of developing its water resources in 
the wisest and most economic manner, with due regard for the 
natural conditions that control the occurrence of the ground water 
supplies. 


SUMMARY OF WATER LEGISLATION PASSED BY THE 
NEW JERSEY LEGISLATURE AT A SPECIAL 
SESSION HELD IN JUNE, 1926 


By H. T. Crircuitow! 


Chapter 342 appropriates to the Water Policy Commission the 
sum of $25,000. This Commission was appointed by the legislature 
of 1925 to make a report on the water situation in New Jersey. 

Chapter 343 is an amendment to the Water Supply District Act 
providing for the confirmation by the Senate of the appointment of 
members to the District Commissions proposed by the Governor. 

Chapter 344 gives to the Water Policy Commission power on be- 
half of the State of New Jersey to negotiate with commissioners for 
New York and Pennsylvania regarding the development and utiliza- 
tion of the waters of the Delaware River and its tributaries. 

Chapter 345 gives to the Water Policy Commission power on behalf 
of the State of New Jersey to meet with commissioners for the State 
of New York to investigate and report upon the development and 
utilization of the water resources of the interstate streams of the two 
states other than the Delaware River. 

Favorable action was taken by the Legislature on a proposed 
amendment to the Constitution giving to the Legislature power to 
establish water supply districts, sewerage districts, drainage dis- 
tricts, and meadow reclamation districts; providing for the appoint- 
ment of commissioners for such districts to carry out the projects in 
any of these matters for a particular district, and also conferring 
powers of taxation, assessment and bond issue. This requires 
favorable action by the Legislature of 1927 and also favorable vote 
by the electorate at a following special election before the amend- 
ment becomes effective. 


1Chief, Division of Waters, Department of Conservation and Development, 
Trenton, New Jersey. 
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H. F. Dunuam:! The paper upon Intakes of the Great Lakes 
Region* by George H. Fenkell rewards attention and finds a per- 
manent place in the records of difficult undertakings. Machinery 
available at the period was often taxed to near its full limit as at 
Racine where a submerged intake connection had a cover of 10 feet 
below the normal lake bottom in water 40 or more feet deep. The 
best lake dredges were needed and at Milwaukee an artificial lake 
bottom was placed over the tunnel excavation. 

No mention was made of the advantage under ice conditions of 
reversing the flow to help overcome the trouble. The writer back in 
the 80’s and 90’s placed two submerged intakes in Green Bay in 
about 24 feet of water. They were of iron perforated by many small 
openings and arranged to take water at different elevations. (De- 
scriptions have been published.) The installation which was without 
standpipe or reservoir provided for discharging water through one 
intake while taking it through the other, and for many years there 
was little trouble and no shortage in the supply. For a larger in- 
stallation it would not be necessary that the connecting intake lines 
should be of equal diameter. 

Many years ago when the city of Milwaukee was suffering from 
ice trouble, the writer suggested to the late Dr. George H. Benzen- 
berg, then Chief Municipal Engineer of that city, the advantage of 
an electric cable circuit and use of current from the traction line in 
off peak hours. Several letters passed in discussion of the best 
method of providing electrical resistance at the intake. This was 
two or three years before the first service pipe was thawed out by 
electric currents. Afterward we remarked upon the great advantage 
of giving attention to minute instead of large affairs. 


1Civil Engineer, New York, N. Y. 
2 JouRNAL, September, 1926, page 267. 
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THE ANNUAL CONVENTION 


The American Water Works Association opened its forty-sixth 
annual convention at the Hotel Statler, Buffalo, New York, during 
the week of June 7, 1926. The attendance was one of the largest 
in the history of the Association. It reached almost thirteen hun- 
dred, over two-thirds of whom were members and the remainder 
guests. 

Afternoon Session, June 7. At 2:30 p.m. an informal meeting 
was held. W.S. Cramer presided. The meeting was well attended 
and was marked by lively discussions of the subjects treated. The 
first of these, ‘“‘Periodic vs. Continuous Readings and Billings for 
Water Companies and Departments,” was opened by a short paper 
by H. P. Bohmann, followed by a paper by J. E. Gibsoa on the 
same subject. Those taking part in the discussion included H. P. 
Bohmann, E. G. Smith, V. B. Siems, D. C. Grobbel, C. M. Crowley 
and others. 

The second subject to be taken up was “Diversion of the Funds 
of the Municipally Owned and Operated Water Plant to Use of 
other Departments of the Municipality.” This subject was dis- 
cussed by D. C. Grobbel, John Chambers, J. A. Foulks, George 
H. Fenkell, H. P. Bohmann, V. B. Siems, A. E. Phillips, J. F. Pierce, 
H. B. Lee, Zode Smith, J. W. Kelsey, W. S. Rathbun, William 
Luscombe, C. M. Crowley, and others. 

The third topic discussed was “Use of Pulverized Fuel in the 
Water Works Plant.” This was very freely discussed by many of 
the members. The discussion centered upon the experience! of the 
Des Moines, Ia:, Water Works Plant, under the management of 
C. S. Denman. In part, Mr. Denman called upon G. A. Conrath, 
Chief Mechanical Engineer of the Des Moines plant, who went more 
fully into the details of the system. He also answered numerous 
questions by members as to the economy, safety and general work- 
ings of the system of pulverized coal for the steam boilers. 


1 Journal, September, 1926, page 296. 
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At the conclusion of this discussion, the session adjourned until 
the Wednesday evening session, when several other topics were 
discussed at considerable length by the members. Among the 
subjects were “Advantages and Benefits Derived from Waste Water 
Surveys,’ which was discussed by H. P. Bohmann, E. S. Cole, W. 
A. Patton, W. A. McCaffery, D. A. Heffernan, J. F. Pierce, R. E. 
McDonnell and others. 

Other subjects treated at the meeting were “Fast and Slow 
Meters,” “‘Essential Log Data of Daily Operations of the Plant by 
the Chief Engineer,” and “Landscape Gardening and Improve- 
ment of Grounds Around Water Works Plant.” 

In the evening of June 7, an informal reception and dance was 
held under the euspices of the water works manufacturers 
Association. 

Morning Session, June 8. President Huy opened the convention 
proper on Tuesday morning by reading the list of those who had 
passed away during the year. He then called upon the Rev. Mr. 
Loomis who delivered a prayer. The address of welcome was by 
Water Commissioner Bryan G. Boyle of Buffalo, who represented 
Mayor Schwab and the Commissioner of Public Works, in their 
absence. 

The chair then announced the election of the officers for the 
ensuing year, as follows: 

President: Allan W. Cuddeback, Engineer and Vice-President, 
Passaic Water Co., Paterson, N. J. 

Vice-President: James E. Gibson, Manager and Engineer, Water 
Department, Charleston, S. C. 

Treasurer: William W. Brush, Deputy Chief Engineer, Depart- 
ment Water Supply, Gas and Electricity, New York City. 

Trustees: Dist. 3: Fred E. Beck, Chief Engineer, Consolidated 
Water Co., Utica, N. Y. Dist. 5: J. O. Craig, Superintendent 
Water Works, Salisbury, N. C. Dist. 7: Theodore A. Leisen, Gen. 
Megr., Met. Util. Dist., Omaha. 

The reports of the Secretary and Treasurer were then given 
briefly by B. C. Little and W. W. Brush. The report of the Execu- 
tive Committee was also given by B. C. Little. Two sections had 
been admitted during the year, those of the Rocky Mountain and 
Montana, making a total number of 14 sections. it 

B. C. Little also announced for the executive committee that 
Chicago had been selected as the convention city for 1927. 
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The next order of business was the award of the John M. Diven 
Memorial Medal. This is a new bronze medal to be awarded yearly 
to the member who in the judgment of the Executive Committee 
had performed the greatest service to the association during the 
preceding year. The Chair called upon Alexander Milne to award 
the medal. He presented it to George W. Fuller, Chairman of the 
Standardization Council, for the remarkably effective work he had 
done in the preparation of the Manual and as head of the Stand- 
ardization Council. 

The report of the committee on the increase of dues was read. 
This recommended the increase, as follows: Active members, from 
$7 to $10; corporate members, from $10 to $15; associate members 
from $15 to $25. The report emphasized the necessity for this 
change, as, among other matters of finance, it would enable the 
association to employ a permanent secretary. 

The motion to increase the dues according to the report was made 
and carried unanimously. 

The report of the Committee on Standardization of Meter Dials? 
was read by W. W. Brush for Charles W. Sherman, Chairman. 

The committee on Brass Fittings reported progress, and hoped 
by the next convention to have a definite schedule of standardiza- 
tion ready. The Committee on the Standard Form of Contract, 
J. Waldo Smith, Chairman, also reported progress. 

George W. Fuller reported on the work of the Standardization 
Council. Regarding the Manual of Water Works Practice, he said 
it was entirely up to the membership as to whether a second edition 
of the Manual would be issued. If the members give the Council 
their reaction and show that a revision is desired, then it will be 
revised and only then. He said that the Standard Methods of 
Water Analysis had been well received in Europe and that a commit- 
tee of the League of Nations had sponsored several translations of 
this work into foreign languages. He also spoke of the work of the 
Committee on Boiler Feed Water, and the coéperation received 
from many of the great associations of the country in this field. 

The nominating committee organized and nominated the fol- 
lowing ticket for officers for the 1927-28 convention year: 

James E. Gibson, Manager and Engineer, Water Department, 
Charleston, 8. C. for president. 


2 Journal, November, 1926, page 666. 
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William W. Brush, Deputy Chief Engineer, Department Water 
Supply, Gas and Electricity, New York City, for vice president. 

George C. Gensheimer, Secretary, Commissioners of Water 
Works, Erie, Pa., for treasurer. 

Seth M. Van linn Deputy Chief, Bureau of Water, Philadel- 
phia, Pa., for Trustee, District 2. 

L. R. Howem, Alvord, Burdick and Howson, La Grange, IIl., 
for Trustee, District 8. 

The Executive Committee recommended the election of the fol- 
lowing as honorary members: G. G. Earl, General Superintendent, 
Sewerage & Water Board, New Orleans; Robert H. Thomas, retired, 
Lowell, Mass.; J. L. Tighe, Consulting Engineer, Holyoke, Mass.; 
Col. R. M. Clayton, retired, Atlanta, Ga. 

George H. Fenkell, Superintendent of the Detroit Water Works, 
introduced a resolution from the Detroit Municipal Club, composed 
of 2500 employees of the city, expressing their thanks to the associa- 
tion for its work in bringing the matter of back income taxes of 
water works and other employees to the attention of Congress. In 
discussing the matter, William W. Brush told the association that 
there was every indication that, unless a United States Supreme 
Court decision intervenes, the water works men will have to pay 
income taxes for 1925. Col. Leisen said that he believed the imposi- 
tion of such a tax would be extended to the water works themselves, 
and that such an action would precipitate a suit before the Supreme 
Court which would bring about the needed decision. 

S. T. Powell reported for the Boiler Feed Water Committee that 
ten papers were to be presented before the association and also 
published on this subject. 

The session closed with a paper by George C. Andrews, on the 
Water Works of Buffalo. 

Afternoon Session, June 8. The first of the papers presented was 
on “Universal Metering,’* by John Ericson. The second paper 
was on “Coordination of Fire Fighting Facilities’ by George W. 
Booth, Chief Engineer of the National Board of Fire Underwriters. 
The third paper was by H. E. Miller, on “Securing Improved Tech- 
nical Supervision of Water Purification Processes.’’ 

The next paper was by Nicholas S. Hill, Jr., on “The Use of 
Standpipes and Elevated Tanks to Reinforce the Distribution 
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System during Periods of High Demand.’ This paper was dis- 
cussed by MacDowell, Vinder, W. A. McCaffery, G. C. Haber- 
meyer, E. G. Smith, W. A. Hendry, B. Russell, A. M. Bowman, 
E. D. Ruth, McCullough, N. M. R. Wilson, E. E. Minor, J. E. Gib- 
son, W. S. Patton and others. 

Evening Session, June 8. This session, under the auspices of the 
Water Works Manufacturers’ Association, was presided over by 
Edgar Buttenheim, President of the Association. 

The papers read were as follows: ‘Diesel Engine Driven Pumps,”’ 
by Rodney D. Hall; ‘“New Automatic Chlorinator,” by Wm. J. 
Orchard; “The Story of Sandspun Pipe,” by Charles R. Wood; 
“The Advantages of the Thin Plate Orifice vs. the Venturi Tube in 
Water Measurement,’*® by G. D. Conlee; “From Mine to Con- 
sumer,’’ a motion picture. 

On Tuesday morning, the ladies of the convention were taken for 
a motor ride to Niagara Falls, and were given luncheon at the Falls. 
In the evening there was a card party on the mezzanine floor of 
the Statler Hotel. These features of the entertainment program 
were by the courtesy of the Water Works Manufacturers’ Association. 

Morning Section, June 9. The first paper was by Professor A. N. 
Talbot, Municipal and Sanitary Engineering, ‘University of Illi- 
nois, on “Strength of Cast Iron Pipe.’’’ 

This was followed by the progress report of the Committee No. 
9—Standard Specifications for Cast Iron Pipe and Specials. This 
report was read by T. H. Wiggin, in the absence of Frank A. Barbour. 

The next paper, by George H. Fenkeill, was on ‘Flow Surveys as 
an Aid to Fire Protection.””’ This paper was discussed by W. W. 
Brush, G. W. Booth, F. C. Jordan, D. A. Heffernan, J. N. Chester, 
C. W. Sherman and the author. 

Afternoon Session, June 9. The first paper was on the “Use of 
Two Water Mains in Wide Streets,” by Thomas F. Wolfe, Re- 
search Engineer, of the Cast Iron Pipe Publicity Bureau. Several 
instances of dual mains in wide streets were cited by D. W. French. 

At this point the nominating committee of the Plant Manage- 
ment and Operating Division gave its report. Those named were, 
for Chairman, H. P. Bohmann; Vice-Chairman, J. Chambers, 
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Trustees, W. S. Cramer, and James E. Gibson. These gentlemen 
were unanimously elected. 

The next paper was on “Water Supply Works of the State of 
Florida,” by E. L. Filby. It was followed by a paper by J. R. Me- 
Wane, of the McWane Cast Iron Pipe Company, on “Standard 
Lengths of Cast Iron Pipe Cast Horizontally.’’® 

©. B. Mueller read the next paper on “Service Pipes.’!? This 
paper was discussed by D. A. Heffernan, A. Milne, A. Collins, P. 
J. Hurtgen, D. W. French, P. Gear and others. 

The final paper of the session was by Scotland G. Highland, on 
“Study of Year Round Soil Temperature from Zero to Depth of 
Six Feet Below Surface.’’™ 

Frank C. Jordan, Chairman of the Joint Committee on Fire 
Prevention, asked to have the report of this committee postponed 
until Friday, but asked the convention to hear Franklin H. Went- 
worth on the same subject. To this the chair acquiesced and 
called upon Mr. Wentworth to speak on the chiefs’ cabinet. 

Mr. Wentworth spoke of the immense good the association is 
doing and will do for fire prevention. He referred to the formation 
of the Fire Prevention Division, under the chairmanship of Nicholas 
S. Hill, Jr., and of the Joint Committee of Fire Prevention, under 
F. C. Jordan, coéperating with the National Fire Protection Asso- 
ciation and the International Association of Fire Engineers. 

Evening Session, June 9. A smoker was held on Wednesday 
evening, under the auspices of the Water Works Manufacturers’ 
Association, the entertainment consisting of an international ama- 
teur boxing tournament. This was largely attended by the men of 
the convention. There was also provided, under the same auspices, 
a theatre party for the ladies at the Majestic Theatre. The ladies 
were taken on shopping tours during the afternoon. 

Morning Session, June 10. “Study of Currents in Lake Erie, 
at Erie, Pa.,’* was the subject of a paper on Thursday morning, 
by D. E. Davis. 

Frank C. Jordan reported as chairman of the Joint Committee 
on Fire Prevention. 

Three papers were read and discussed during the morning ses- 
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sion, as follows: “The Water Supply Situation in New Jersey,” by 
H. T. Critchlow; “Specifications for Riveted Steel Pipe with Re- 
gard to Hydraulic Characteristics,” by H. A. Stringfellow; ‘“Dis- 
tribution Feeder Survey as a Basis for Improvement Studies,’ by 
V. Bernard Siems and E. K. Wilson. 

Afternoon Session, June 10. The first paper of the afternoon 
session, at a joint session of the Plant Management and Operation 
and Fire Protection Divisions, was a “Discussion on Experience 
with Water Works Intakes in Great Lakes,” by George H. Fenkell. 

C. A. Holmquist read a paper on the experience in New York 
State on discontinuing cross-connections.!* This subject was dis- 
cussed by James M. Caird, H. A. Burnham, Mr. Barrier, C. M. 
Baker, H. F. Ferguson, Zode Smith, George W. Booth, Stephen 
H. Taylor, E. J. Lennon, and others. 

The report of the Committee on Publicity was given by Frank 
C. Jordan. 

Following this report an address was given by John C. Mellett, 
on the ‘Advantages of Publicity.” 

In the evening there was a dinner-dance through the compliments 
of the Water Works Manufacturers Association, at which consider- 
ably over one thousand members and guests were present. 

Morning Session, June 11. A. F. Mellen spoke on “The Present 
Status of the Use of Iodides in Minneapolis Water Supply.’"”? This 
paper was freely discussed and water works men from many cities 
showed great interest in the subject. Those taking part were J. 
M. Caird, H. E. Miller, B. C. Little, Hoyt, C. H. Spaulding, C. M. 
Crowley and others. 

A paper on the “Progress on the Missouri River Water Works 
at St. Louis,” was read by John C. Pritchard. 

George D. Norcom discussed troubles with coagulating basins 
due to foaming and overturning. W.S. Cramer, L. H. Enslow and 
Malcolm Pirnie related various experiences with this form of diffi- 
culty and the remedies. 

James M. Caird spoke on experiences with the rewash of filters. 
This subject was also treated by Malcolm Pirnie, F. W. Green, 
L. H. Enslow, J. B. Ferguson, A. U. Sanderson and others. 
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Experience in the control of filter plants by the use of the hydro- 
gen-ion method was discussed by C: R. Cox, W. A. Taylor, M. Pir- 
nie, J. W. Bugbee, G. C. Habermeyer, W. 8. Cramer and others. 

E. C. Groner spoke on the workings and advantages of the flush- 
ometer type water-closet. This subject was discussed by Wm. 
Luscombe, D. A. Heffernan and N. M. R. Wilson, etc. 

William W. Brush introduced a resolution condemning the in- 
terference of politicians in the orderly workings of the water de- 
partment. This was carried. 

Afternoon Session, June 11. At the final session of the Conven- 
tion, the first subject discussed was “Algae, Treatment of Reservoir 
—Recent Experiences.’”!* This was led by Frank E. Hale, who told 
of the work done in the Catskill System in ridding the reservoirs of 
various forms of organisms, and the use of copper sulphate in this 
connection. Others treating of this subject were W. W. Brush, 
C. W. Sherman, B. C. Little, P. Carlin, H. P. Bohmann and L. H. 
Enslow. 

Cast iron pipe and the problems connected with its use came in 
for considerable discussion at this session, the De Lavaud centri- 
fugally cast pipe'® being referred to favorably by several of the 
speakers. Those taking part in this discussion included P. J. Hurt- 
gen, James Sheahan, 8. H. Taylor, R. B. Morse, F. W. Albert, D. A. 
Heffernan, R. E. Findlay, W. J. Willson, D. W. Van Gilder, T. H. 
Le Sage and N. M. R. Wilson. 

A paper by James E. Gibson was read in his absence, by Mr. Mc- 
Dowell, treating on “(Cement Lined Cast Iron Pipe.’®° This was dis- 
cussed by W. W. Brush, Malcolm Pirnie, H. Y. Carson, 8. H. Taylor, 
C. W. Sherman, T. H. Wiggin, D. A. Heffernan, G. 8. Moore and 
others. The general sentiment in this discussion was that cement 
lining increased the age of the pipe and avoided interior corrosion 
and pitting. The coating of cement must, however, be of sufficient 
thickness to insure the covering of all tubercles in the pipe. 


Water Purification Division 


The first session of the Water Purification Division, under the 
chairmanship of J. W. Armstrong, was held at 2:00 p.m. on Wed- 
nesday. The papers read at this session were: ‘Experimental 
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Studies of Water Purification by U. S. Public Health Service,’ 
by H. W. Streeter; ‘Earlier Determinations of B. Coli,’ by C. J. 
Lauter; ‘‘New Features of Water Purification Practice in Ohio,” by 
Frederick H. Waring; and ‘A Cemented Gravel Slab—Vitrified 
Clay Pipe Distribution System for Rapid Sand Filters,” by Harry 
N. Jenks. 

On Thursday morning the main part of the division considered 
the - following papers: “Observation and Experience in Eighteen 
Months Operation of Detroit Filtration Plant’ by W. M. Wal- 
lace; “Treatment of Public Water Supplies for the Prevention of 
Corrosion and Red Water,’ by John R. Baylis; “Experiences with 
Manganese iv: the Croton Water Supply,” by Frank E. Hale; ‘‘Test 
and Operating Results of the Lime Dry Feed and Slaking Machines 
at Wheeling, W. Va., Filtration Plant,” by J. F. Laboon. The 
Division also discussed the following subject: “What is the Pur- 
pose of the Underdrain System and Gravel Layer in a Mechanical 
Filter?” 

Friday afternoon the division again met and the following papers 
were read: “The Hydraulic Jump as a Mixing Device,” by A. G. 
Levy and J. W. Ellms; and “Special Features of Design of Buffalo 
Filtration Plant,’’ by Clarke D. Parsons. 

Progress reports of the following Committees of the Standardiza- 
tion Council were also read, as follows: “Standard Methods of 
Water Analysis,” Jack J. Hinman, Jr.; ‘‘Practicable Loadings for 
Purification Processes,’ by H. W. Streeter; “Industrial Wastes in 
Relation to Water Supply,’’”? Almon L. Fales, chairman; “Filter 
Sand, Testing and Recording,’’* Paul Hansen, chairman. 


The Committee on Boiler Feed Water Studies 


This subdivision of the Water Purification Division met at 9:00 
a.m. Wednesday and 2:00 p.m. Thursday to consider the activities 
of Committee No. 19, Boiler Feed Water Studies. Ten papers were 
read as follows: “The Effect of Temperature on the Liberation of 
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Hydrogen Gas by Corroding of Iron and Zinc,” by John R. Bay- 
lis; “The Potentiometric Determination of Hydrogen Ion Concen- 
tration as Applied to Boiler Waters,’’®® by Willard N. Greer and 
Henry C. Parker; ‘“Hydrogen-Ion Control in Water Purification,” 
by W. A. Taylor; “Conductivity Methods of Measuring Condenser 
Leakage,’ by Henry C. Parker and Willard N. Greer; ‘Water 
Problems Encountered in Railroad Practice,” by 8S. C. Johnson; 
“Chicago and Northwestern Railroad’s Progress of Water Treat- 
ment,” by R. E. Coughlan; ‘Possible Future Developments on 
Railroads,” by C. R. Knowles; ‘The Problem of Steam Boiler 
Corrosion,’’*® by Frank N. Speller; and ‘‘Non-Condensable Gases 
in the Steam and their Control by Conditioning of the Boiler Water,” 
by R. E. Hall. 

At 6:30 p.m. on Thursday the Water Purification Division held 
its annual banquet in the Grill Room of the hotel with 107 men 
present. Harry E. Jordan was toast master and the speakers 
were: E. D. Bartow, C. W. Foulk and W. D. Collins. 


Nicholas S. Hill, Jr. Membership Cup 


The Hill cup was established a number of years ago by Nicholas 
S. Hill, Jr. who presented a cup to be given to the section of the 
American Water Works Association which made the greatest gain 
in membership during the year. This year (1926) it was won by 
the California Section which made a gain of 30%; that is, the 
Section had 120 members last year and a net gain of 36 this year, 
giving a present total of 156 active members. 


CENTRAL STATES SECTION 


The annual convention of the Central States Section was opened 
in Carnegie Hall, Cleveland, Ohio, on the morning of September 
21, 1926, with President J. W. Ellms in the chair. 

After a brief address by the President, W. R. Hopkins, City 
Manager of the City of Cleveland, was introduced and delivered a 
welcome to those attending the convention. 

Owing to the absence of the secretary, C. F. Drake nominated 
A. G. Levy to act as secretary of the Convention. Levy was elected 
to fill the vacancy. 
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The first paper on the program was by Howell Wright, Director 
of Public Utilities, Cleveland, Ohio, entitled ‘Lake Erie as a Public 
Water Supply.’*! At the conclusion of Wright’s paper, a dis- 
cussion thereon followed, in which J. N. Chester, L. B. Harrison, 
Leo Hudson, J. W. Ellms and Crabbe of Saginaw, took part. 
After considerable. discussion by these gentlemen, the closing 
comments were presented by the author of the paper. 

A resolution was then presented by Howell Wright, seconded by 
C. F. Drake, as follows: 


That the Central States Section of the American Water Works Association, 
go on record as favoring another joint investigation of the whole problem of 
the Great Lakes, with reference to the question of pollution, and that the 
President of the Association be instructed to send the proper communications 
to the Federal State Department, to the U. 8S. Congress and to the Federal 
Health Department. 


After some discussion the motion was carried. 

The next paper presented was by W. U. Gallaher, the subject 
being “Dissolved Oxygen Changes During Filtration.” This 
paper was discussed by J. N. Chester, P. J. O’Connor, J. W. Ellms, 
W. U. Lawrence, J. S. Scott, C. F. Drake and L. B. Harrison. 
The closing remarks were presented by W. U. Gallaher. 

President Ellms then appointed a nominating committee, con- 
sisting of Geo. C. Gensheimer, D. C. Grobbel and C. J. Wetter, 
after which the meeting adjourned for luncheon. 

The afternoon meeting was also held at Carnegie Hall, and was 
called to order by the President at 2:00 p.m. 

The first paper presented was by J. W. Ellms, entitled ‘‘Perfor- 
ated Pipe Type of Filter Strainer System Design.’’ Much discussion 
followed regarding Mr. Ellms’ paper in which some of the advantages 
and disadvantages of the pipe strainer system were brought out. 
Those taking part in the discussion were:—J. N. Chester, Philip 
Burgess, W. 8S. Clarke, and J. A. Fulkman. 

At the conclusion of this discussion, Geo. W. Hamlin presented 
a paper on “A Description of the Baldwin Fairmount Project of 
Cleveland.”” A number of questions were asked Mr. Hamlin re- 
garding this project, and considerable discussion followed regarding 
the velocity of flow in the coagulation basins. Burgess, Hudson, 
Chester, Lawrence, Dixon and Ellms took part in the discussion. 
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At the completion of this discussion, a resolution, in a humorous 
vein, was offered by H. E. Moses. Mr. Moses’ resolution follows: 


Whereas, the primary purpose of a filtration plant is to produce a water 
supply palatable, of good appearance, and bateriologically safe; and, 

Whereas, every unit of the plant is presumed to function to that end; and, 

Whereas, there has recently been introduced in a certain city’s filter plant 
a device ostensibly intended to produce proper mixture of chemicals and water, 
said device being known as the ‘‘Hydraulic Jump,”’ and, 

Whereas, a serious question has arisen as to whether the real effect of said 
device is only incidently to promote the chemical mixing, but rather to develop 
a race of Super-athletic Bacteria owing to the strenuous exercise to which they 
are subjected in order to negotiate said hydraulic jump; and, 

Whereas, if the latter is true, an additional burden is placed on the filter 
plant adding to the duties of already overworked operators and chemists; 

Therefore, be it resolved that it is the sense of this meeting that the Presi- 
dent be instructed to appoint a committee with powers plenary and extraordi- 
nary to make a most searching investigation of thismatter, and to that end said 
committee shall be authorized to hold hearings, subpeona witnesses and incur 
necessary expenditures and that said committee be known as the ‘‘Committee 
to Investigate the Athletic Tendencies of B. Coli Communis.”’ 


Mr. Moses’ resolution was adopted and he was appointed Chair- 
man of a committee, consisting, in addition to himself, of Hudson 
and Waring. Much humorous discussion followed the presentation 
of this resolution. 

The next paper presented was written by O. M. Bakke, and read 
by L. H. Enslow, entitled: ‘“Chloro Tastes and Their Eradication 
at Dallas, Texas.’ The paper was read in abstract only, and was 
discussed by Van Arnum, Harrison, Enslow, Gallaher and Waring. 

Announcement was then made regarding the ladies luncheon, 
dinner-dance and the luncheon to be held at Baldwin Reservoir. 

The nominating committee then reported as follows: 


To the Central States Section of the American Water Works Association: 

, Your Committee on Nominations beg leave to report that they recommend 
to your body the following nominations: 

For President: Chester F. Drake, of Pittsburgh. 

For Vice-President: Mentor Hetzer, of Moundsville, West Virginia. 

For Trustee: Three year term (Vice Joseph C. Beardsley, whose term has 
expired), C. P. Jaeger of Cleveland, Ohio; for one year term (Vice Mentor 
Hetzer, who was recommended for Vice President) Clarence W. Wetter, of 
Tiffin, Ohio. 

Respectfully submitted 
(Signed) C. GENSHEIMER, 
D. C. GroBBEL. 
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The recommendation of the nominating committee was accepted 
and the men recommended to fill the various offices were unani- 
mously elected. 

The meeting then adjourned. 

Wednesday, September 22. After a visit to Fairmount Pumping 
Station and Baldwin Filtration Plant, the members and guests of 
the Central States Section assembled in one of the rooms of the 
Administration Building of the Baldwin Filtration Plant, where 
the meeting was called to order by President Ellms at 11:30 a.m. 

The first paper presented was one by Leo Hudson, on “The 
Cost of Operating Motor Driven Centrifugal Pumps at McKees- 
port, Pa.” In presenting his paper, Mr. Hudson called attention 
to the fact that considerable help had been secured in the prepara- 
tion of this paper from Mr. Richards, and that Mr. Richard’s name 
should appear with his as co-author of the paper. 

Further discussion followed the presentation of Mr. Hudson’s 
paper, in which the following took part: Richards, Hudson, Chester, 
Quayle, Ellms, Lamburger, Van Zandt and Gallaher. 

At the conclusion of this discussion, John A. Fulkman presented 
his paper on “Iron Removal Plant at Selma, Alabama.” At the 
conclusion of Mr. Fulkman’s paper, it was announced that the 
luncheon was getting cold and the discussion was suspended until 
the afternoon session. 

After the luncheon, the convention again assembled in the Ad- 
ministration Building, and, after being called to order by President 
Elims, a resolution was offered by the new President, Mr. Drake, 
of Pittsburgh, reading as follows: 


Be it resolved, that a vote of thanks of the Central States Section of the 
American Water Works Association, be given to the various contributors 
to the fund, providing for the entertainment and dinner-dance held in the 
Rainbow Room of the Hotel Winton, and for the theater party given the ladies; 
to the Stange Construction Company for the lunch at the Baldwin Filter 
Plant, and to the.Glauber Brass Manufacturing Company for the lunch given 
to the ladies. 


This resolution was unanimously carried. 

Discussion then followed regarding Mr. Fulkman’s paper, in 
which Ellms, Enslow and Fulkman took part. 

H. E. Moses, then presented his paper—“The Case of the Peo- 
ple—Public Health vs. Water.” Prior to presenting his report, Mr. 
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Moses stated that his committee, which had been appointed to 
investigate the athletic tendencies of bacteria, had given the matter 
some attention and proceeded to give a humorous analysis of the 
situation. 

Mr. Moses’ paper brought forth considerable discussion, in 
which the following took part: Leopold, Rice, Waring, Ellms, Calla- 
her, Dixon, Drake and Hudson. 

Mr. Moses presented the closing comments. 

A paper, by D. A. Reed, entitled “Iodine as a Food” was read 
by title only. This method of procedure was adopted owing to the 
necessity of bringing forth the questions which had been offered 
for the question box. 

At the completion of the reading by title of Mr. Reed’s paper, 
President Ellms relinquished the chair to the new President, Mr. 
Drake, of Pittsburgh, who requested the secretary to read the first 
question offered. 

The question presented was: “Complaints—How Handled” and 
the discussion was led by Mr. Gallaher. This question was a 
part of a larger question of the proper way of running down a claim, 
and a paper of this subject was read by F. B. Beech and discussed 
by J. H. Simpson. At the conclusion of this discussion the next 
question was brought forth as follows: 

“What are the results from flat rate charges for municipal fire 
hydrant rental by a private utility, as compared with rates based 
on the mileage system?”’ A paper embodying a discussion of this 
question was prepared by W. C. Hawley, and read by the Secretary. 
The question was further discussed by Leo Hudson. 

The next question presented was: ‘What is the consumer’s 
reaction on rates based on a system consisting of a ready to serve 
charge with a small rental rate, compared with a medium rate, or 
one based on a rate per thousand gallons, plus a rental for meter?” 
J. H. Simpson was requested to lead the discussion. 

At its conclusion, the subject: ‘‘What are the comparative bene- 
fits, costs, etc., of the various pipe jointing materials now avail- 
able?” was presented. The secretary read a statement on this 
subject, prepared by Chas. L. Fox, of the Pennsylvania Water 
Company and J. N. Chester presented some further ideas on the 
subject. 

There being no further discussion on this subject, President 
Drake stated he would entertain a resolution from a visiting member 
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to thanking the local committee for the excellent entertainment had 

er at this convention. Amidst applause J. N. Chester presented such 

le a resolution, which was seconded by Leo Hudson and carried by a 
rising vote. Mr. Ellms then thanked all who had taken part in 

n the meeting after which the meeting adjourned at 4:30 o’clock. 

\- This adjournment was made necessary by the fact that a number 


of the delegates had to make train connections and the ending of 
the meeting precluded the possibility of bringing forth a number 


d of other questions which had been suggested for the question box. 
e For the entertainment features, a theatre party was provided for 
1 the ladies at Keith’s Palace in the afternoon and a dinner dance and 


entertainment for the members and guests in the evening at Hotel 
Winton on Tuesday, September 21. 

On Wednesday, September 22, a luncheon and card party was 
provided for the ladies, while a clam bake was provided for the men 
at the Baldwin Filtration Plant. The following is a summary of 
the attendance at the convention: 


A. G. Levy, 
Secretary. 
| 
| 
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FRANK HANNAN 


Key: American Journal of Public Health, 12: 1, 16, January, 1922. The 
figure 12 refers to the volume, 1 to the number of the issue, and 16 to the page 
of the Journal. 


Proceedings Eighth Texas Water Works Short School. Bulletin No. 1, 
8S. W. Water Works Association, January 18-23, 1926. Purpose and Outline 
of Water Works Short School. W.S.Mahlie. 7-8. The School has been organ- 
ized for the purpose of teaching the operators the importance of delivering the 
proper quality of water. The course includes laboratory work and discussions 
on the various technical phases of plant operation. It is the intention to 
assist in every way possible to raise the standard of water and sewage treat- 
ment. The Relation of Water to Public Health and the Responsibility of Water 
Works Operators. Dr. L. H. Martin. 9-15. The problem of supplying water 
from the year 3000 B.C. to the present system of New York City is briefly 
sketched. In Europe during the Middle Ages most of the towns and cities had 
polluted water supplies, and terrible epidemics of diseases were very common. 
In the last two hundred years there has been a rapid improvement in water 
systems all over the civilized world, and diseases caused by using impure water 
are becoming less common every year. Civic growth and development de- 
pends upon the supply and quality of the water furnished. The general public 
accepts water furnished by such municipalities without hesitation or doubt 
as to purity. A great responsibility is, therefore, placed upon the munici- 
pality and upon the operator engaged in supplying that water. Water and 
Milk-Borne Diseases. Dr. L. A. Suggs. 15-18. The diseases which may be 
traced to water and milk supplies are outlined. Raising the Standard of Water 
Supplies. A. L. Dopmeyer. 18-22. The economy of having a good water 
supply may be demonstrated by the remarkable immediate reduction in typhoid 
fever rate in many of our large cities, immediately upon the substitution of a 
pure for a polluted water supply. The need at present for raising the general 
standard of water supplies is more sanitary engineers in the State health 
departments, and larger appropriations. A routine of activities recom- 
mended for effective control of water supplies by State health departments is 
: given. The Need of Trained Personnel. F.C. Bolton. 22-26. The sanitary 
: engineer is expected to prevent disease by discovering any possible causes and 
removing them, or even anticipating them and preventing them from coming 
into existence. He is responsible for the proper treatment of the water supply 
that it may be healthful and pure. To maintain the respect and confidence of, 
and to render efficient and satisfactory service to the public, the water works 
operator must know all the public knows about his business and much more. 
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This requires education and training. Sanitary Protection for Water Supplies 
and Texas State Board of Health Regulations. Edward D. Hopkins. 26-82. 
The sanitary protection of surface water supplies is just the practice of com- 
mon sense and common cleanliness. With well water or ground waters the 
first problem is to overcome the mistaken idea that all waters, just because 
they come from the ground, are pure and wholesome and are good for drinking 
purposes, if they are palatable. Several typhoid epidemics are recounted, 
one of them where a saving of $2500 resulted in a loss of $450,000. The Organi- 
zation and Operation of the Kansas State Water Laboratory. Ernest Boyce. 
$2-86. The laboratory of the State Board of Health in the University of 
Kansas makes analyses of all water supplies. Under the regulations, all 
treated surface supplies are given a bacteriological analysis weekly and a field 
test of the purification works once a year. Only two sets of bacteriological 
analyses are made of ground waters, per year. One complete chemical analysis 
is made per year of both surface and ground water supplies. The policy of 
covering the cost of the laboratory analysis, either by prescribed annual fees 
or by individual analysis charges, has proven to work very satisfactorily. 
Legal Responsibilities in the Production of Water. Gillis A. Johnson. 37-44. 
This article discusses the authority and duty of a municipality with regard to 
its water works system and water supply and the legal consequences which may 
flow from a breach of duty. Court rulings in a number of cases are given. 
Bacteriology of Water. Dr. J. A. Little. 46-51. By aid of the bacteriologist, 
the medical men, and trained sanitarians, the mortality rate in the United 
States is being gradually reduced. Bacteriological methods for examination 
of water. Chemical Constituents of Water. W. S. Mahlie. 61-57. In 
addition to defining the chemical constituents, this article includes a rapid 
method of calculating chemicals required to soften water Milk Testing as a 
Laboratory Procedure. H.M. Bulbrook. 657-60. Present Tendencies in the 
Bacteriological Examination. Jack J. Hinman, Jr. 60-71. Summary of 
The Purpose and Principles of Aeration of Water Supplies. C. A. Emerson, 
Jr. 78-83. Aeration of ground waters is usually for chemical oxidation of 
dissolved iron or manganese or both, and for removal of gases such as carbon 
dioxide and hydrogen sulfide. Aeration of surface supplies is for elimination 
of unpleasant tastes and odors due to decomposition of algae. Aeration is 
accomplished by pumping air into the water or passing water through the 
atmosphere. Limitations of Lime Soda-Ash Process of Water Softening Due 
to Increase in Solubility of Substances Causing Alkalinities in Water When 
Soda Ash is Added in the Softening Process. Charles P. Hoover. 83-87. 
It is not possible to reduce hardness of a hard magnesium water by the lime 
soda-ash process to two grains per gallon unless water being softened is heated 
or unless excess lime and soda-ash is added. Excess chemicals increases cost 
of treatment to between five and six dollars per million gallons, and it intro- 
duces into the treated water salts that are conducive to foaming when water is 
used for boiler feed purposes. Sedimentation, Coagulation and Coagulant 
Dosage Control. Lewis I. Birdsall. 87-90. Sterilization of Water. O. M. 
Bakke. 90-94. Description of sterilization by use of chlorine. Effective 
Chlorination with Minimum Production of Tastes or Odors. Linn H. Enslow. 
94-106. Control of chlorine dosage by testing residual with ortho tolidin is 
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explained and advocated. Chemical Constituents of Water as Affecting Indus- 
trial Uses. F. B. Porter. 105-109. Water Softening and Railway Water 
Supplies. C.M. Bardwell. 109-118. Boiler compounds, soda ash treatment, 
lime soda process and zeolite softening of water for boiler feed water of rail- 
roads is discussed. In many cases annual saving in boiler maintenance is 
several times the total sum invested in water softening facilities. The Use 
of Lime in Water Treatment. Paul C. Laux. 114-116. Gravel and Sand in 
Filter Beds. Lewis O. Bernhagen. 117-119. Laboratory Control and Opera- 
tion Records. H. Rosenthal. 119-123. Water Waste Control. A. E. Skinner. 
123-124. A pitometer water waste survey is described. Beautification of 
Water Plant and Grounds. J. Z. Martin. 125-129. A water works plant no 
matter where it is or what it consists of should at all times be kept clean. 
Paint is not expensive and it is an important factor in the preservation of 
buildings and machinery. With a lawn, trees, hardy shrubs, a few beds of 
flowers, and vines, all well kept, any water works can improve its appearance 
a thousandfold in afew months. Policies and Accounting Methods. Jennings 
M. Moore. 129-132. Policies and accounting methods of Dallas City Water 
Works. Stream Pollution. Edgar Whedbee. 133-138. Sewage Disposal. 
Paul Hansen. 138-151. Simple Tests for Sewage Plant Control. Frank 
Bachmann. 151-156. Recent Mechanical Devices for Sewage Treatment. 
G. L. Fugate. 156-159. Regulations Governing Public Water Supply Classifi- 
cation in Texas and Simple Data for Filter Plant Operators. V.M. Ehlers, 
E. G. Eggert, Chester Cohen. 160-169. List of reference books, conversion 
tables, program of Texas eighth Short School, ete. 169-186.—A. W. Blohm. 


Fifty- Ninth Annual Report of the Commissioners of Water Works in the City 
or Erie, Pa., for Year Ending December 31, 1925. 71 pp. Report of operation 
of water works of Erie, Pa., consisting essentially of tabulated data relating 
to plant operation, financial dealings, extensions made, etc. Average daily 
consumption during year was 23,988,971 gallons, an increase of 7.98 per cent, 
or, on basis of population served of 122,000, 196.6 gallons per capita. Deduct- 
ing water delivered through meters to industrial concerns, which amounted 
to 42.4 per cent of total water supplied, per capita consumption was 113.1 
gallons per day. An addition to surplus of $250,889.55 was made during the 
year. Cost of collecting, purifying and pumping the water, including de- 
preciation, averaged $21.057. Number of gallons of water pumped per ton of 
coal was 258. Average amounts of alum and calcium hypochlorite used during 
year were 0.17 grains per gallon and 3.9 lbs. per million gallons respectively. 
Of 306 one-cc. samples of raw water examined for B. coli, 58 gave a positive 
result, and of 612 samples of filtered water, none gave a positive result. Brief 
description of plant, which consists of intake in Lake Erie, reservoir, stand- 
pipe, filters, and swimming pool, is appended. Schedule of rates is also 
included.—R. Thompson. 


The Swimming Pool and Disease. J. Watiten. Iowa Health Bull., 1: 
4, 30-2, October-December, 1925. Report of Committee on Otorhinologic 
Hygiene of Swimming of the American Medical Association is reproduced 
and rules for sanitation and safety of swimming pools suggested by that body 
are given.—R. Thompson. 
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Cost of Power from San Francisco’s Hetch Hetchy Water Supply. Eng. 
News-Rec., 96: 623-4, April 15, 1926. Criticism of program of construction of 
Hetch Hetchy project by C. E. Grunsxy, in which suggestion is made that 
basis of apportionment of costs is such that cost of power produced is made to 
appear low at the expense of water project, and reply to same by 
M. M. O’SHavucunessy.—R. E. Thompson. 


Tunnel Driving and Shaft Sinking in Slaking Rock. Eng. News-Rec., 96: 
573-6, April 8, 1926. Two pressure tunnels and a steel pipe line will carry 
filtered and chlorinated water from new purification plant of Kansas City, 
Mo., to high-pressure distributing stations. Main or Missouri Valley tunnel 
is 7}-feet in diameter, concrete-lined, and 15,500 feet in length, conveying 
water from purification works in North Kansas City across Missouri Valley and 
Missouri River to uptake shaft on south bank, where 30 per cent of water is 
diverted into 54-inch riveted steel pipe line operating on hydraulic gradient 
and connecting with new East Bottoms pumping station. Remaining 70 
per cent of water is carried to downtake shaft, 50 feet west of uptake shaft, 
connecting with 6-foot diameter concrete-lined pressure tunnel 11,000 feet 
long discharging by uptake shaft into Turkey Creek reservoir. Construction 
methods employed, which were complicated by gravel laden with water and 
rock which slaked like quicklime in air, necessitating lining of bore as rapidly 
as it was advanced, are described.—R. E. Thompson. 


Penstock is Self-Supporting Arch in River Crossing. Eng. News-Rec., 96: 
498, March 25, 1926. Brief illustrated description of river crossing in Depart- 
ment of Hautes Alpes, France, hydro-electric project, wherein penstock forms 
self-supporting arch. Line, which is 8 feet 9} inches in diameter, crosses 
Dirance River in clear span of 223 feet. Plate steel is 0.63 inch in thickness 
throughout most of arch, increasing to 0.75 inch at abutment. Arch has rise 
of 13.8 feet, is built to radius of 229.6 feet, and distance between high water 
level and underside of crown of arch is 311.5 feet.—R. E. Thompson. 


Weights of Crest and Sluice Gates. Donatp V.C. Brrrett. Eng. News- 
Rec., 96: 499, March 25, 1926. Formula given for estimating weights of 
structural steel crest gates, together with essential details of various gates, 
actual and computed weights, and per cent of error. Chart based upon this 
formula is shown which gives weight in pounds per square foot of gate area for 
gates of various widths under different average heads.—R. E. Thompson. 


Plotting a Life Line for Tacoma’s Water Supply Conduit. W. A. Kuniax. 
Eng. News-Rec., 96: 562-3, April 8, 1926. Principal water supply of 
Tacoma, Washington, is derived from Green River and is conveyed to city 
through a 42-m.g.d. conduit 42.94 miles long constructed in 1913. Conduit 
consists of 0.58 mile of concrete-lined tunnels and 85-inch concrete pipe, 1.47 
miles of riveted steel pipe, 39-46 inches in diameter, and 40.89 miles of con- 
tinuous wood-stave pipe, 36-60 inches in diameter. In 1920 trouble began to 
develop in wooden section of line and an investigation of condition of pipe 
has since been carried out. Test pits were made at intervals of 200-300 feet 
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up to 5000 feet, and an accurate record was made of conditions observed, 
from which a flow line profile was plotted showing hydraulic grade and esti- 
mated life of each section of pipe. With this diagram as guide a reconstruction 
program has been planned for each year until line will be completely rebuilt. 
Certain well-defined causes of early decay of wood staves were apparent, in 
order of importance as follows: (1) Insufficient pressure to thoroughly saturate 
staves. (2) Carelessness in backfilling, in not keeping surface soil, decaying 
roots, and wood or vegetable mold away from pipe. (3) Insufficient depth of 
backfill. (4) Laying of pipes in made ground, staves being completely decayed 
in every suchinstance. (5) Use of sap lumber, which gave rise to blowouts in 
sections otherwise sound. (6) Laying of pipes in very rich, loamy soil, 
especially where dry. (7) Proximity of coal veins, acid soil apparently 
shortening life of staves. Following defects were also noted: (1) The 1§-inch 
staves were too light for 54-and 60-inch pipes. (2) The 60-inch pipes, es- 
pecially, were found to be flattened as much as 9 inches from backfill of less 
than 3 feet. (3) Carelessness in not removing all building blocks from under 
pipe was responsible for bottom buckling. (5) More attention to cradling 
with proper material would have prevented some broken staves. (6) Failure 
to drive home some of butt ends of staves gave rise to small leaks.—R. E. 
Thompson. 


TarasaPaint. E.O.Rasser. Kunststoffe, 15: 131-4,1925. From Chem. 
Abst., 20: 297, January 10, 1926. Tar is of general use where resistance to 
weathering is important.—R. E. Thompson. 


River Control at the New St. Louis Water Works. Epwarp E. WALL. 
Eng. News-Rec., 96: 570-2, April 8, 1926. Location selected for new St. 
Louis water works is on Missouri River at Howard Bend, about 8 miles above 
St. Charles, Mo., at which point main channel of river will be diverted against 
south shore, assuring deep water conditions for intake; i.e., instead of extend- 
ing intake to deep water, the deep water was brought to shore. Control of 
channel is necessary at all sites on Mississippi and Missouri Rivers. Since 
construction of existing works at Chain of Rocks in 1888-1892, in excess of 
$500,000 has been expended on bank revetment to maintain main channel of 
Mississippi in position where intakes are located. Sample of water taken at 
Howard Bend in 1923 showed maximum turbidity of 12,000 p.p.m., or about 
50 tons of sand and silt per million gallons. River control is effected by means 
of dikes constructed of willow mattresses of Missouri River type, weighted 
with stone. Total amount expended on dikes and bank protection up to 
close of 1925 was $644,900. Cost of 3 dikes now under construction is esti- 
mated at $80,000. In all, 23 dikes will be constructed —R. E. Thompson. 


Porosity of Reservoir Prevents Water Storage. Eng. News-Rec., 96: 561, 
April 8, 1926. Extensive studies have been made of underground water condi- 
tions in Malad reservoir near Malad, Idaho, by H. T. Stearns. Construction 
of dam, which is of multiple-arch type, designed for height of 70 feet and 
length of 440 feet, was stopped when height of 50 feet had been attained, due 
to excessive leakage, and work has never been completed. Investigation 
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indicated that maximum area of leakage is probably not more than 500 feet 
long and 25 feet wide. Scheme of grouting, which is described briefly, was 
recommended for remedying the condition.—R. EZ. Thompson. 


Rust-Proof Paints—Iron Lacquers—Asphalt Lacquers. E. O. Rassmr. 
Asph. u. Teer Ind. Zeit., 25: 506-7, 1925. From Chem. Abst., 20: 297, January 
10, 1926. Review of requirements of rust-proof paint with brief discussion 
of those in use.—R. E. Thompson. 


Wood-Stave Pipe in Power Project is 16 Feet in Diameter. Eng. News-Rec., 
96: 609, April 15, 1926. Brief illustrated description of creosoted wood-stave 
pipe, 16 feet in diameter, 1318 feet long, and of 3000 second-feet capacity, 
connecting two concrete-lined tunnels on Copco hydro-electric plant No. 2, 
of California Oregon Power Company on I\!amath River. Details of cradle 
and footings are given. Staves are 4 inches thick and 53 inches wide and are 
held in place by j-inch steel bands with spacing varying from 3.62 to 3.71 
inches. Maximum head on line is 60 feet and operating conditions are such 
that when pipe is in service it will always be full and under pressure. Steel 
standpipes at each end of line were provided to prevent occurrence of vacuum 
and to allow escape of entrained air. Eight pounds of creosote per cubic foot 
were applied to staves according to specifications of American Wood Pre- 
servers’ Association—R. E. Thompson. 


Some Properties of Ice Crystals. E. K. Pryzter. J. Elisha Mitchell Sci. 
Soc., 41: 18, 39-40, 1925. From Chem. Abst., 20: 18, January 10, 1926. Ice 
forming between crystals has much higher absorption of infra-red light than 
the crystals, in both frozen tap water and distilled water. Location of ab- 
sorption bands in spectra and corresponding transmission are given.—R. E. 
Thompson. 


The Effect on the Principal Building Materials of Carbonated and Iron- 
Bearing Mineral Waters. P. Litazors. Ann. soc. geol. Belg., 48B: 30-2, 
1925. From Chem. Abst., 20: 271, January 20, 1926. Marble is diminished } of 
original weight after 10 months immersion. Siliceous-aluminous substances 
are not appreciably affected, although artificial substances of like charac- 
ter, such as brick, are easily corroded. Mixture of 50 per cent sand and 50 
per cent portland cement is completely disintegrated 4 hours after setting. 
Siliceous substances, such as quartzite, sandstone and eruptive rocks with 
siliceous base, are not affected.—R. E. Thompson. 


Army Engineers Recommend Restricting Chicago Diversion. H. J. Tayior. 
Eng. News-Rec., 96: 576-8, 1926. Report to Congress states that diversion of 
4,167 second-feet is sufficient both for navigation requirements and for Chicago 
sewage disposal. A study to determine a reasonable pollution standard 
indicated that no nuisance would result if liquid discharged by drainage canal, 
as evidenced by average of representative samples taken for any 30 consecutive 
days (a) was practically free of solids deposited in 2 hours, and (b) contained 
not less than 3 p.p.m., dissolved O, and sufficient to equal or exceed the bio- 
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chemical O; demand of said liquid for 5 days when incubated at 20°. Data 
given show cost of sewage treatment plants which would be required by 
Chicago for different rates of flow in the canal, that for 4,167 second-feet 
being $69,213,520. No method of sewage treatment known to be practicable 
would maintain purification standard unimpaired with flow of 2,000 second- 
feet.—R. E. Thompson. (Courtesy Chem. Abst.) 


The Classification of (Common) Salt by Its Iodine Content, and the Use of 
Iodine in Combating Goiter. Micnarnt Rézsa. Kali, 19: 313-5, 1925. From 
Chem. Abst., 20: 239, January 20, 1926. Statistics of distribution of goiter in 
Austria and Hungary, and of corresponding concentrations of iodine in water 
supply, salt used, and milk supply, are given. Legal requirement of 3 mgm. 
of potassium iodide per kilogram of salt for domestic consumption is recom- 
mended.—R. E. Thompson. 


The Biological Factors Involved in the Destruction of River-Fisheries by 
Pollution Due to Lead Mining. K. E. Carpenter. J. Appl. Biol., 12: 
1-13, 1925. From Chem. Absts., 20: 243, January 20, 1926. Continuation of 
studies previously reported (cf. C. A. 18: 3233). Present article included 
experiments on toxicity of lead compounds to various fresh-water fishes and 
analyses of river waters polluted by lead mining industry.—R. EZ. Thompson. 


Electrometric Studies of the Precipitation of Hydroxides. Husert THomas 
Straniey Brirron. J. Chem. Soc., 127: 2110-59, 1925. From Chem. Abst., 
20: 26, January 10, 1926. Dilute alkali hydroxide was added gradually to 
solutions of metallic salts and H-ion concentrations at which hydroxides were 
precipitated were measured by means of H-electrode. Magnesium hydroxide 
was precipitated at pH 10.4 manganous hydroxide at pH 8.4, and ferrous 
hydroxide at pH 5.5. In every case precipitate contained appreciable amount 
of anion of salt used. The pH values are practically independent of nature of 
anion present and of precipitant, and are affected but slightly by changes in 
concentration of metal salts in dilute solutions which have to be attained 
before hydroxide can precipitate. Aluminum hydroxide begins to precipitate 
at pH 4.1. Basic salt, rather than pure hydroxide is precipitated. Aluminum 
hydroxide is definitely amphoteric, uniting with one molecule of sodium 
hydroxide, for example, to form NaAl0;.—R. E. Thompson. 


The Purification of Water Supplies on Field Service: A Retrospect. Ww. 
Horrocks. J. Roy. Army Med. Corps, 45: 167-89, 1925. From Chem. 
Abst., 20: 250, January 20, 1926. Historical account of Horrocks’s and similar 
tests and of methods of chlorination employed in field during war.—R. E. 
Thompson. 


Boiler Feed Water Purification. A.S. Brurman. Mech. Eng., 47: 909-10, 
1925. From Chem. Abst., 20: 252, January 20, 1926. Discussion of lime- 
soda and zeolite softening. Latter increases tendency of boilers to foam and 
prime. There appears to be relation between excess soda and embrittlement. 
Excess soda ash treatment within boiler is used to prevent scale of calcium 
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sulphate, but cases are known where scale has formed with such treatment. 
Hot process of lime treatment is more effective in removing calcium carbonate 
than cold, owing to formation of colloidal calcium carbonate in latter.— 
R. E. Thompson. 


The Mineral Waters of Saint-Gervais-les Bains and le Fayet (Haute-Savoie). 
D’ArsonvAL, F. Borpas and F. Touran. Ann. fals., 18: 454-60, 1925. 
From Chem. Abst., 20: 250, January 20, 1926. Description of the two springs, 
surrounding geologic formation, and chemical composition of water.—R. EZ. 
Thompson. 


The Transparence of Natural Waters to Ultra-Violet Rays. J. Ducuaux 
and P. Jeantut. Compt. rend., 181: 630-1, 1925. From Chem. Abst., 20: 
251, January 20, 1926. Salts in amounts commonly found do not diminish 
transparence of natural waters to ultra-violet rays. Three parts per million 
of ammonia will diminish transparency to rays above 2000 A.U. Turbid waters 
are almost opaque to such rays. One part per million of nitrates or nitrites 
gives characteristic absorption at 2300 A.U.—R. E. Thompson. 


Investigations of Ice. Ors v. Hupay. Z. Nahr. Genussm., 49: 370-3, 
1925. From Chem. Abst., 20: 251, January 20, 1926. [urbid portions of ice 
were found to contain more impurities than clear portions, ratio of the averages 
of 20 samples being: residue on evaporation 3.08:1; chlorides 2.54:1; oxi- 
dizability 1.23:1; bacteria 1.43:1.—R. E. Thompson. 


Pulverized Fuel for Boilers and Furnaces. W. R. CuapmMan. Fuel in 
Science & Practice, 4: 396-400, 420-4, 1925; cf. C.A. 19: 3361. From Chem. 
Abst., 20: 272, January 20, 1926. Discussion of proper lining of combustion 
chamber, disposal of ash, suitability of different types of fuels, efficiency of 
pulverized coal, and comparison of other methods of firing. Ibid. 486-92. 
General discussion of value of pulverized fuel under various conditions and 
results obtainable in comparison with gas.—R. E. Thompson. 


City of Toronto Report on Proposed Extensions to the Water Works System. 
H. G. Acres and Witu1am Gore. May 15, 1926. To meet the requirements 
of unfailing and dependable service the engineers’ choice of a water supply 
for the City of Toronto falls on Lake Ontario. Victoria Park has been selected 
as the most suitable of all intake locations. The scheme for the extensions 
includes: (a) At Victoria Park an intake tunnel 10 feet in diameter, con- 
structed in shale, and extending from the shore out underneath the lake bottom 
a distance of 3300 feet, into 30 feet depth of water, and terminating in a sub- 
merged tunnel shaft. This tunnel will have a maximum capacity of 300,000,000 
gallons per day; (b) from end of the tunnel shaft provision to be made for the 
laying of three steel intake pipes, one to be laid now, this being 8 
feet in diameter, 4,250 feet in length and terminating in 50 feet depth of water. 
The initially installed pipe will have a capacity of 125,000,000 g.p.d.; (c) at 
Victoria Park low lift pumping station, coagulating basins, filters, reservoir, 
general offices and laboratory, with provision for treating 100,000,000 g.p.d., 
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high lift pumping station; (d) from Victoria Park a concrete lined filtered 
water supply tunnel 7 feet in diameter and 30,500 feet in length to existing 
main pumping station at John Street; (e) at John Street pumping station a 
low lift booster pump installation; (f) a concrete lined filtered water tunnel 
six feet in diameter, 19,000 feet long from John Street station to a high lift 
pumping station to supply the western and north-western area of the city; 
(g) a 42-inch main to connect District No. 2, and 24-inch distribution main to 
District No. 1; (A) a 50,000,000 gallon covered reinforced concrete storage 
reservoir; (¢) an ornamental 300,000 gallon elevated tank. The net total cost 
of the work is estimated at $14,317,000, and will require three and one-half 
years to complete construction. The possibility of obtaining water from 
“Ridge Lakes,”’ from artesian wells, or from the upper basin of the Humber 
River or the Don River is dismissed on the ground of inadequacy. The Lake 
Simcoe scheme is dismissed because of inaccessibility, as the remotely located 
intake and the intervening 45 miles of tunnel and surface conduit constitute a 
hazard to continuous and effective service —A. W. Blohm. 


Study of the Movement of a Bubble of Air Rising through Water. Orocoro 
Mriyaai. Technology Reports of Tohoku (Tokyo?) Imperial University, 
4: 3; Le Genie Civil, 87: 571, Dec. 26, 1925.—Jack J. Hinman, Jr. (Courtesy 
Chem. Abst.) 


The Fuel Economies of the Service of Water Supply and Sanitation of Paris. 
“A. M.,”’ Le Genie Civil, 88: 210-212, February 26, 1926. A review of an 
article by H. Grraup, Journal officiel, January, 1926. One million francs 
was saved in 1924 by means of instruction by demonstrations and printed 
matter, by premium to firemen and by improvements and studies on the selec- 
tion of coals —Jack J. Hinman, Jr. (Courtesy Chem. Abst.) 


The problem of domestic wastes. Frrrweis. La Technique Sanitaire, 
20, 289 (November 1925). Belgian practice.—Jack J. Hinman, Jr. 


Removal, treatment and utilization of domestic wastes in France. FRr- 
moNnD. La Technique Sanitaire, 20, 272-285, (November, 1925).—Jack J. 
Hinman, Jr. 


Domestic Wastes, collection, removal, utilization and destruction. Por. 
La Technique Sanitaire, 20, 285 (November, 1925). Swiss practice—Jack J. 
Hinman, Jr. 


Recent Methods of Differentiating Lactose-Fermenting Organisms as Applied 
to Indian Conditions. II. J. Cunnineuam and T. N. S. RaGHAvVAcHARI. 
Ind. J. Med. Res., 14: 41-5, July 1926. The proportion of high and low ratio 
organisms of colon group present in soil and in filtered waters was studied. 
Percentage of low ratio (methyl red positive, Voges-Proskauer negative) types 
found in soil varied from 38.8 per cent in samples collected at surface to 6.1 
per cent in samples from 6 inches below surface. Results of similar examina- 
tions of filtered waters (classified according to type of plant), and of waters 
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from infiltration galleries and wells were as follows: slow sand filtered, 58.4; 
mechanical filtered, 71.6; and infiltrated, 72.6 per cent. The raw water for 
the slow sand and mechanical plants contained average of 78.9 and 83.3 per 
cent respectively, of low ratio organisms. Filtration apparently effects 
some reduction in the proportion of low to high ratio organisms present, the 
slow sand system being the more effective in this regard.—R. E. Thompson. 


Flood Probability. P.T.Srmmons. Eng. News-Rec., 96: 704, April 29, 1926. 
Forestation as means of flood protection is considered to be a fallacy. 
Three factors determining flood probability are: (1) precipitation, (2) tempera- 
ture (in northern latitudes), and (3) concentration time.—R. E. Thompson. 


Economical concreting plant for tank construction. Eng. News-Rec., 96: 
808-10, May 20, 1926. Concreting plant, employing industrial track plan, 
used during construction of settling, mixing and coagulation basins of new 
Kansas City, Mo., water works is described and illustrated. The 11 
structures, which cover 14 acres, required 35,000 cubic yards of concrete.— 
R. E. Thompson. 


Operation of River Regulating Reservoirs. Mrtvin D. Caster. Eng. 
News-Rec., 96: 812-6, May 20, 1926. Method of studying possibilities of 
storage reservoirs by use of mass curves of cumulative flow is discussed in 
some detail—R. Thompson. 


Laboratory Reaction Apparatus Helps Operate Filters. Cuas. H. Spatpina. 
News-Rec., 96: 644-5, 1926. Results of laboratory experiments on coagula- 
tion carried out at Oklahoma City are described and graphically illustrated. 
When employing FeSO, and lime, with 30 min. reaction period, it was found 
that addition of former just prior to latter gave the greatest clarification, while 
when FeSO, was added after the lime it was found that the softening reaction 
should be allowed to proceed several minutes before adding coagulant. If 
interval is increased beyond 5 minutes the reaction period for the FeSO, is 
correspondingly reduced with consequent loss in coagulant value. When 
employing alum and lime, addition of coagulant after lime was most effective. 
Interval in this case may be 10 minutes. When optimum coagulation is 
obtained long subsidence has little advantage. In laboratory experiments 
FeSO, was found to be more effective and economical than alum, but in prac- 
tice it is found advisable to use alum also, FeSO, alone failing to give as clear 
an effluent, apparently owing to a difference in floc. The experiments were 
carried out in an apparatus consisting of 6 precipitation jars in a row beneath 
a counter shaft carrying a paddle for each jar. Power is furnished by a small 
motor and each paddle can be operated independently of the others. —R. E. 
Thompson. (Courtesy Chem. Abst.) 


Tunnel Taps Mystic Lake Below Water Surface. Eng. News-Rec., 96: 
642-3, April 22, 1926. Construction of tunnel for drawing water from Mystic 
Lake, 43 feet below low water level, in hydro-electric project of Montana 
Power Co., described briefly and illustrated. A main tunnel and branch were 
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driven, former being used to draw down lake level to enable construction of 
head-works on branch. Main charge of 2} tons of 90 per cent dynamite and 5 
auxiliary charges of 300 pounds each were employed in final blast which opened 
main tunnel to lake.—R. E. Thompson. 


New Rust-Preventive Paint. Hans Ress. Farbe und Lacke 1925, No. 11, 
124. From Chem. Abst., 20: 298, January 20, 1926. Rebs disputes claim that 
Pb,O, used as pigment with linseed oil, gives up its oxygen to the oil and 
deposits film of metallic lead, and other claims made for this pigment. Reply 
by W. Prittaer is appended.—R. E. Thompson. 


Two Improved Methods of Electric Welding. Eng. News-Rec., 96: 647, 
April 22, 1926. Two new methods of electric welding are described, both of 
which employ hydrogen or other gas as means of excluding air from region of 
weld. One method developed by I. LaNemurr involves passing a stream of 
hydrogen between electrodes which carry the welding arc. Heat of arc breaks 
up hydrogen molecules into atoms which recombine a short distance in front 
of arc, producing flame which liberates 50 per cent more heat than oxy-hy- 
drogen flame. Welded pieces have been twisted and bent double without 
injury. In other method, developed by P. ALEXANDER, hydrogen in molec- 
ular form is used as flux and as shield against atmospheric gases. Metal 
deposited in this process has not only high ductility but also higher elastic 
limit than normal metal. Other gases have also been experimented with.— 
R. E. Thompson. 


Grouting Marston Lake Earth Dike to Stop Seepage. Burton LowTHer. 
Eng. News-Rec., 96: 650, April 22, 1926. Observations on seepage through 
earth embankment impounding water in Marston Lake of Denver, Colo., 
water works, and measures adopted for remedying the condition, described 
briefly. No trouble is anticipated in filling lake to 6000 m.g.— R. E. Thompson. 


New Bedford Accounts for 90 per cent of Water. Eng. News-Rec., 96: 
653, April 22, 1926. With allowance of 3 per cent for slip of meters, all but 10 
per cent of water supplied in 1925 in New Bedford, Mass., was accounted for. 
Amount supplied was 65 gallons per capita daily. The 58 gallons accounted 
for was divided equally between manufacturing and all other uses. In 1924 
water accounted for was 84 per cent.—R. E. Thompson. 


Providence Spending $21,000,000. Eng. News-Rec., 96: 866, May 27, 1926. 
About $18,000,000 has been expended on the $21,000,000 Scituate water supply 
project of Providence. The 37,000-m.g. Scituate reservoir has filled to 60 
per cent of its capacity. The 7-mile aqueduct, including 3} miles of tunnel, is 
practically completed. Part of rapid sand filtration plant will be put in 
commission this summer and remainder by end of year. Plant, which in- 
cludes influent and effluent aération units and large open coagulation basins, 
is of 50-m.g.d. capacity. Additions to filters and effluent reservoir will extend 
it to ultimate capacity of 100 m.g.d. Project will probably be completed in 
1928.—R. E. Thompson. 
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Catskill System Essentially Completed. Eng. News-Rec., 96: 866, May 
27, 1926. Stream-control conduit through Gilboa dam is being closed. The 
20,000-m.g. Schoharie reservoir formed by this dam will be put in service this 
summer, making essential completion of Catskill system. Reservoir wiil 
regulate flow of Schoharie Creek through 600-m.g.d. Shandaken tunnel com- 
pleted in 1924.—R. E. Thompson. 


New Jersey Metropolitan District. Eng. News-Rec., 96: May 27, 1926. 
Dam of 27,000-m.g. Wanaque reservoir of North Jersey Water District is 
75 per cent completed and 105-m.g.d. Great Notch tunnel is practically 
finished.—R. E. Thompson. 


Rochester Surveys. Eng. News-Rec., 96: 866, May 27, 1926. Surveys of 
various possible sources of supply are being made to find best one for at least 
doubling present capacity of 30 m.g.d.—R. E. Thompson. 


Buffalo Filters Nearly Completed. Eng. News-Rec., 96: 866, May 27, 1926. 
Treatment plant (160-m.g.d.) and low-lift pumping station at Buffalo are 
nearly completed.—R. E. Thompson. 


Philadelphia Improving Existing Works. Eng. News-Rec., 96: 866, May 27, 
1926. Torresdale pre-filters are being rebuilt and new intake and additional 
pumping units are being constructed. New Fairmont dam on Schuylkill 
River is nearly completed —R. E. Thompson. 


Baltimore Making Extensive Improvements. Eng. News-Rec., 96: 866, 
May 27, 1926. New 112-m.g.d. wood-slat-bottom filter plant near old 128- 
m.g.d. plant will soon be completed, at cost of $2,780,000. Surveys are being 
made on Prettyboy impounding project; a 2,000-m.g. reservoir formed by 
dam 120-feet high with 200-foot ogee spillway.—R. E. Thompson. 


Additional Conduit and Filters for Washington. Eng. News-Rec., 96: 
866, May 27, 1926. Washington’s new 100-m.g.d. conduit is in commission. 
Two high-service reservoirs and first high-service pipe line are completed, 
while second and third pipe lines are over 50 per cent finished. New 80-m.g.d. 
filter plant will be completed in July, 1927.—R. E. Thompson. 


Atlanta Intake and Mixing Basin. Eng. News-Rec., 96: 866, May 27, 1926. 
Atlanta, Ga., is building a 60-inch intake conduit at Chattahoochee River 
pumping station and a $140,000 concrete mixing basin and brick chemical 
house at the filtration plant. —R. E. Thompson. 


Activities at One Florida City. Eng. News-Rec., 96: 866, May 27, 1926. 
Tampa, Fla., recently put in use a 15-m.g.d. pumping station 6 miles distant 
on Hillsboro River.—R. E. Thompson. 


Additional Indianapolis Filter in Use. Eng. News-Rec., 96: 866, May 27, 
1926. New 12-m.g.d. filter plant and two 6-m.g.d. motor-driven centrifugal 


| 
: 
2 


850 ABSTRACTS OF WATER WORKS LITERATURE 


pumps for high service were recently put into service by Indianapolis Water 
Co.—R. E. Thompson. 


Knoxville Additions Under Way. Eng. News-Rec., 96: 866, May 27, 1926. 
Major contracts have been let for new $1,250,000 water works of Knoxville, 
Tenn., which comprises a short tunnel and intake, pumping station, 15-m.g.d. 
filters, and 10-m.g.d. reinforced concrete box-type reservoir. The two 15- 
m.g.d. high-lift pumps are of steam-turbine centrifugal type operating under 
350-foot head, with turbines also driving electric generators supplying two 
18-m.g.d. low-lift motor-driven centrifugals under 50-foot head. High-lift 
units have guaranteed duty of 200 m. foot-pounds per 1000 pounds of steam. 
Pumping equipment contract is $120,000. Two 500-h.p. boilers with stokers 
will furnish steam at 300 lb. pressure and 200 deg. superheat.—R. E. Thompson. 


Progress at Nashville. Eng. News-Rec., 96: 866, May 27, 1926. Nashville, 
Tenn., is spending $2,000,000 for improvements which include 2-m.g. high- 
service reservoir, 2-m.g.d. high-service booster station, boiler plant, and main 
extensions. Contracts will be iet before January 1 for a 28-m.g.d. fiter piant 
and for covering the 52-m.g. Kirkpatrick Hill reservoir—R. E. Thompson. 


Detroit Adds 300 Miles of Pipe. Eng. News-Rec., 96: 867, May 27, 1926. 
Detroit will add 300'miles of pipe to distribution system this year. New supply 
project which will be undertaken soon includes intake in Detroit River, 10 
miles of 12 and 14-foot tunnel, low-lift pumping station, filtration plant, and 
220-m.g.d. distribution pumping station.—R. E. Thompson. 


More Reservoirs for Portland, Ore. Eng. News-Rec., 96: 867, May 27, 
1926. First 100-m.g. unit of 500-m.g. storage near city will be started in near 
future. Contract will soon be let for Bear Creek dam on Bull Run River and 
for clearing site of the 11,000-m.g. reservoir—R. E. Thompson. 


World’s Largest Pumping Station. Eng. News-Rec., 96: 867, May 27, 1926. 
Work on 300-m.g.d. Western Avenue station, Chicago, is about 60 per cent 
completed. It is expected that it will be in use in summer of 1927. Other 
large projects well under way are Chicago Avenue tunnel, which is 4,900-foot 
extension of 16-foot tunnel from Two-Mile Crib to proposed crib opposite 
Carter Harrison Crib and 11,000 feet of 13-foot tunnel to Chicago Avenue 
station. Progress in 10-year program of universal metering has been slow due 
to labor conditions. —R. E. Thompson. 


Completing St. Paul’s Five-Year Program. Eng. News-Rec., 96: 867, 
May 27, 1926. The 90-inch concrete conduit, 23,400 feet long, between Vadnais 
Lake and the 42-m.g.d. filtration plant, completes the $5,500,000 program 
started in 1920, consisting of filters, 16- and 18-m.g. reservoirs, pumping station 
for distribution and one to raise Mississippi River to chain of small lakes, and 
60-inch conduit 43,500 feet long—8000 feet of steel and 35,500 feet of concrete.— 
R. E. Thompson. 
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St. Louis Howard Bend Plant. Eng. News-Rec., 96: 867, May 27, 1926. 
The $1,060,000 contract for intake and engine pits will be finished in near 
future. The $1,160,000 Stacy reservoir will be completed in about one year; 
also the $715,000 filter plant contract. Contracts will be let for 3 low-service 
steam-turbine-driven centrifugals and 2 high-service centrifugals under 
$650,000 appropriation, and plans are under way for settling basins, grit 
chamber, and mixing chamber costing $1,000,000.—R. E. Thompson. 


Tacoma Spending $1,000,000. Eng. News-Rec., 96: 867, May 27, 1926. 
The 1926 program of Tacoma, Wash., involves an expenditure of $1,000,000 and 
includes 25-m.g. reservoir, 5 miles from city, 1-m.g. standpipe in city, 34- and 
36-inch pipe line connecting reservoir and standpipe, 30-inch conduit from 
reservoir to Puget Sound, 10-m.g.d. electrically operated pumping plant, and 
reinforcement of distribution system.—R. EF. Thompson. 


Completion Percentages at Kansas City. Eng. News-Rec., 96: 867, May 27, 
1926. Percentages of completion of main contracts for new Kannsas City 
water works are: Missouri Valley $1,360,000 tunnel, 21 per cent; Turkey 
Creek $850,000 tunnel, 70; East Bottoms $710,000 station, 90; $550,000 steel 
pipe lines, 81; $2,050,000 settling basins, 49; $1,300,000 filtration plant, 58; 
$250,000 intake, 68; $280,000 valves and cast-iron pipe, 90; average, 55. It is 
expected that work will be completed early in 1928—R. E. Thompson. 


Garza Dam at Dallas Nearly Done. Eng. News-Rec., 96: 867, May 27, 
1926. Hydraulic-fill dam on Elm Fork of Trinity River, 80 feet high and 2 
miles long, of which 3500 feet is across main valley, is being constructed at 
cost of $5,000,000, to impound 63,000 m.g. from drainage area of 1,110 square 
miles. Service spillway is concrete, ogee type, 560 feet long, and will discharge 
78,000 second-feet with emergency spillway capacity of 135,000 second-feet. 
Embankment contains 2,000,000 cubic yards. Construction started October 
3, 1924, and will probably be completed September 1, 1926.—R. E. Thompson. 


Completed and Projected Work at Denver. Eng. News-Rec., 96: 867, 
May 27, 1926. Denver, Colorado, has just completed $7,500,000 three-year 
program involving: 70-m.g.d. filter plant and 23 miles of conduits; 100 miles of 
distributing mains; and 5 centrifugal pumps, aggregating 49 m.g.d. capacity, 
in 3 stations. Survey and budget of $7,500,000 for next 6 years’ requirements, 
under compilation, includes: 24 miles of conduit; recostruction of Lake 
Cheesman outlet system, Kassler slow sand filters and Capitol Hill pumping 
station and reservoirs; and $2,250,000 distribution system extensions. Con- 
summation of plans for use of Fraser River water to be brought through 
Moffat tunnel and for additional storage on South Platte River has been 
postponed by resignation of majority of water board because of differences 
over policies.—R. E. Thompson. 


An Improved Electric Flow Meter. THomas R. Harrison. Paper by The 
Brown Instrument Company. This paper, by the director of research of the 
Brown Instrument Company, describes the construction and operation of the 


| 
| 
er 
| 
| 
ae 


852 ABSTRACTS OF WATER WORKS LITERATURE 


new electric flow meter which has been placed on the market by this com- 
pany.—A. W. Blohm. 


Determination of Minute Amounts of Phenols in Polluted Natural Waters. 
Loren R. Vorce. Ind. and Eng. Chem., 77: 7, 751, July, 1925. The method 
employed to determine the amount of phenols present in the water of the 
Cuyahoga River is briefly: To 2 or 3 litres of sample in flask add 2 to 4 grams 
solid caustic soda, shake frequently until precipitated bases and coagulated 
albuminous matter have separated. Filter. To filtrate add 25 cc. H,Ox, 
shake thoroughly and allow to stand over night. Fit flask with constant- 
level delivery tube. Place 20 gr. solid sodium hydroxide in 15 cm. evaporating 
dish, and, for 1 litre sample, support on stand over Bunsen burner. Keep 
contents just below boiling point and evaporate to 200 cc. Transfer to 750 cc. 
Kjeldahl flask and chill. Add 45 gr. crystallized citric acid and distil and 
make up to 500 cc. with distilled water. This solution contains all but traces 
of phenol in original sample. Amount of phenols may be determined by 
comparison with color standard tubes prepared with Folin and Denis phenol 
reagent and saturated sodium carbonate solution. —A. W. Blohm. 


NEW BOOKS 


Hydraulics. Josepn N. Le Contes, Professor of Engineering Mechanics 
University of California, McGraw Hill Book Co., Inc., 1926. This is a work 
which presents the theoretical principles of hydraulics. The reader is carried 
step by step by means of mathematics and mechanics from simple hydraulic 
relations to the solution of some rather complex problems dealing with the 
movement of water and water machinery. 

The author states that the book is ‘‘for the student.’’ He has developed, 
however, the solution of so many interesting and important problems from the 
familiar basic hydraulic principles that the engineer who ordinarily uses 
empirical rules and diagrams will find much of value in the work. 

The first section of the book concerns the mechanics of fluids at rest, the 
second section treats of the motion of liquids, and the last section studies 
various types of hydraulic machinery. 

It is believed that the second section, dealing with hydraulics proper, will 
prove of most interest to the average engineer. Here the author develops 
Bernoulli’s Theorem from the power in a stream of water due to its pressure 
its position and its kinetic energy and works out many problems by its use. 
Starting with the formula for free discharge, v = V2gh he discusses the prop- 
erties of coefficients for various conditions of flow through orifices, and then 
shows how the velocity head relationship has been developed into several of 
the well known weir formulas. Under the heading of Restrained Discharge, 
he studies the flow of water in pipes, nozzles and conduits of varying sections, 
developing the Weisbach and the familiar vy = C Vrs Chezy formula. In the 
study of penstocks and surge tanks with variable flow of water, he presents 
problems and gives solutions which should prove of value to those engineers 
not familiar with this type of mathematics. At the end of the section, a brief 
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description of the flow of water in open channels is given, and the section is 
concluded with a chapter on the measurement of water. 

In the last section of the book, Professor Le Conte discusses jet and full 
running turbines, and centrifugal and jet pumps, only the hydraulic theory 
and conditions for maximum efficiency and not the machine design being given. 

The subject matter of this book is well arranged and is easy to follow. 
While some of the mathematics are involved, each problem is developed in 
such a way that the hydraulic theory presented can be understood, after which 
the mathematical solution can be taken for granted as being correct. While 
Professor Le Conte’s ‘‘Hydraulics’’ cannot be used as a general reference 
work for the ordinary practicing engineer, nevertheless, it is believed that its 
field is more than that of the student alone.—G. J. Requardt. 


Electro-pompes automatiques de petit et moyenne puissances pour distribu- 
tions domestiques et industrielles. R&n& van Mvuypen and Lton Vopor. 
Libraries Hachette et Dunod, Paris, 4to, 104 pages, 149 figs., Noted in Le 
Genie Civil, 88: 124, January 30, 1926—Jack J. Hinman, Jr. (Courtesy 
Chem, Abst.) 
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om, N. C.; water supply, 356, 


Accounting; 249, 474 seq. 

Achlya; habitat, 47 

ape’ boiler corrosion and, 83 
see Hydrogen-ion concentration 

Administration; see Utility; Water 
works 

Admiralty metal; see Pipe, admiralty 
metal 

Advertising; office lobby and, 648 

Aeration; chlorine dosage and, 65 
see Diffuser 

a device; hydraulic jump, 


mechanical, advantages, 452 seq. 
Ahoskie, N. C.; water supply, 356, 360 
Akron, O.; consumption, metering 
and, 403 
goiter, treatment for, 717 
pipes and frost, depth and, 353 
prechlorination, 446 
typhoid, 190, 193 
Albany, N. Y.; filtration, double, 57 
pipes, depth, 352 
prechlorination, 58, 67 seq. 
typhoid, 188, 193 seq. 
water quality, raw, 63 
Albemarle, N. C.; water supply, 
357 seq. 
Algae; chlorination and; 68 seq. 
taste and, 730 seq. 
coagulation and, 183 seq. 
copper sulfate and, 731 seq., 765 
seq., 770 
reservoir, covering and, 489, 770 
see Microscopic organisms 
Alkalinity; boiler corrosion and em- 
brittlement and, 79 seq. 
see Calcium bicarbonate; Hydro- 
gen-ion concentration; Magne- 
sium bicarbonate 
Allentown, Pa.; iodine content, 232 
ipes, depth, 353 
Alliquippa, Pa.; iodine content, 232 
Altoona, Pa.; pipes, depth, 353 
Aluminum; discoloration, cement- 
lined pipe and, 431 
American Cast {ron Pipe Co.; pipe, 
strength, 1 seq. 
American Engineering Standards 


Committee; cast-iron pipe specifi- 
cations, 794 seq. 
manhole frames and covers, report, 


objective, 794 seq. 

American Medical Association; ty- 
phoid survey, 187 seq. 

American Medical Liberty League; 
water treatment and, 727 

American Railway Engineering As- 
sociation; treatment, saving by, 
109 seq. 

American Society of Mechanical 
Engineers; boilers, care of, 85 
meters, research on, 456 seq. 

American Society for Testing Ma- 
terials; sieve specifications, 786 seq. 

American Steel Wire Co.; coke 
waste treatment, 321 

American Water Works Association; 
boiler feed water treatment and, 94 
committees; boiler feed water, 
activities, 387, 831 seq. 

cast-iron pipe, report; 794 seq. 
discussion of, 755 
industrial wastes, report, 302 seq. 
meter dials, report, 666 seq. 
sand testing, 786 seq. 
convention, 823 seq. 
Diven Memorial award, 825 
dues, increase, 
Hill membership cup award, 832 
membership list, 495 seq. 
Treasurers report, 491 seq. 
see California Section; Central 
States Section; Montana Section; 
North Carolina Section 

Amherstburg, Ont.; water supply, 737 

Ammonia still waste; see Gas and 
coke works’ waste 

Anabaena; taste and, 731 

Anaconda, Mont.; iodization, 206 

Apex, N. C.; water supply, 361, 365 

copper sulfate and, 


Asheboro, N.C; water supply, 357 seq. 

N. water supply, 357, 

Ashland, O.; taste, 310 

Ashland Water Co.; water quality, 
law suit re, 424 seq. 
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Ashtabula, O.; sewage disposal, 738 
water supply, 737 

Asphalt; cost, 569 
as filter gravel binder, 567 seq., 
“‘Petrolastic,’’ 568 

Asterionella; copper sulfate and, 
765 seq. 
taste and, 765 

Atlanta, Ga.; pipes, depth, 350 
typhoid, 189 seq., 193 

Atlantic City, N. J; water supply, 
808, 813, 819 seq. 

Augusta, Me.; pipes, depth, 351 

Aulander, N. C.; water supply, 360 

Avalon, Md.; prechlorination, 58 

Ayden, N. C.; water supply, 356, 360 

Aztec; water supply, 102 


Bacteria; copper sulfate and, 765 
lime, excess, and, 448 seq. 
microscopic organisms and, 50 seq. 

Bacteria, colon group; differentia- 
tion; eosin methylene blue agar 


and, 
M. R. and V. P. reactions, 
correlation, 636 
neutral red; inhibition and, 635 seq. 
reaction, 635 seq. 
see Bacterium coli 

Bacteria, gas-forming; prechlorina- 
tion and, 446 
see Bacterium coli, etc. 

Bacteria, spore-forming; 
green bile and, 783 

Bacterial count, 37°C.; purification 
and, season and turbidity and, 339 

Bacteriological examination; appa- 
ratus, cost, 366 
see Bacterium coli test 

Bacterium coli; lime, excess, and, 733 
purification and; limit and, 338 seq. 

removal; season and; turbidity 
and, 339 seq. 

Bacterium coli test; brilliant green 
bile and, 625 seq., 778 seq. 
confirmation; brilliant green bile 

for; 630, 783 seq. 
spore-formers and, 783 
eosin-methylene blue agar vs. 
Endo, 784 
neutral red lactose broth and, 
631 seq. 

Badin, N. C.; water supply, 357 seq. 

Bakersville, N. C.; water supply, 360 

Baltimore, Md.; distribution system 
survey, 705 seq. 
filter bottom, slat, 543, 567, 571 seq. 


brilliant 


fire protection, 245 
main cleaning, 706 seq. 
pipes, depth, 351 
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typhoid, 189 seq., 193 

Batavia, O.; softening, 450 

Baton Rouge, La.; pipes, depth, 351 

Battle Creek, Mich. ; frost and pipes, 
depth, 352 

Beaufort, N. C.; water supply, 356, 
360 


Beaver, Pa.; iodine content, 231 seq. 

Beaver River; iodine content, 232 

Belfast, Me.; coagulation, prechlori- 
nation and, 58 

Belhaven, N. C.; water supply, 356, 
360 


Belmont, N. C.; water supply, 356, 
360 


Benson, N. C.; water supply, 356, 360 
Bessemer City, N. C.; water supply, 
357 seq. 
Bethlehem, Pa.; iodine content, 232 
pumps, early, 746 
Beverly, Mass.; pipes, depth, 352 
Biddeford, Me.; pipes, depth, 351 
Big Muddy River; mine waste pol- 
lution, 106 
Billing; continuous; 649 
vs. periodic, 823 
delivery, methods and costs, 650 


seq. 

Billings, Mont.; filtration, 199 

Biltmore, N. C.; water supply, 357, 
361 

Birmingham, Ala.; typhoid, 190 seq., 
193 


Bismark, N. D.; pipes, depth, 353 

Black Mount, N. C.; water supply, 
357 

Blaisdell washer; see Filtration, slow 


sand 
Bloomfield, N. J.; water supply, 803, 


805 
Bloomington, Ill.; pipes, depth, 350 
typhoid epidemic, 422 
Bluefield, W. Va.; frost and pipes, 
depth, 345, 353 
Boiler; care of, 85 
corrosion ; 72 seq., 832 
acidity and, 82 seq. 
alkalinity and, 79 seq., 86 
alum coagulation and, 82 
boiler materials and, 84 seq., 93 
calcium chloride and, 86 
carbon dioxide and, 78 
coatings, artificial and, 84 
deaeration and, 78, 87 
electrolytic, 92 
feed inlet and, 87 
H-ion concentration and, 76 seq. 
lime and, 614 
magnesium chloride and, 81 seq., 
86 
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oil, lubricating and, 82 seq. 
organic matter and, 84 
oxygen and, 76 seq., 88 
passivifying agents and, 86 
pitting, 76, 80 seq. 
pressure and, 80 
prevention; 85 seq., 615 
Cumberland system, 93 
when idle, 92 
products, 76 
scale and, 83 seq. 
sodium carbonate and, 614 
sodium chloride and, 81 seq. 
sodium hydroxide and, 614 
steam and, 88 
sugar and, 84 
tannic acid and, 84 
economy; 96 seq. 
excess air and, 97 
efficiency, 297 
embrittlement; alkalinity and, 81 
caustic soda and, 79 seq. 
feed water; condenser leakage, 
612 seq. 
distilled, 85 
measuring, 832 
soda ash, decomposition, 84 
treatment; for acidity, 83 
gases, non-condensable, and, 
832 


investigation, plan for, 94 
lime, 83, 614 
new boilers and, 91 
sodium carbonate, 614 
sodium hydroxide; 614 

control; alkalinity and, 

614 
pH, automatic, 602 


seq. 
sodium phosphate, 612 
sodium silicate, 83 
softening, requirements, 86 
foaming, oil, lubricating and, 8&2 


seq. 
fuel, pulverized; advantages, 296 


seq. 
bibhography, 300 seq. 
efficiency, 299 
history, 296 
moisture and, 298 
pits, repairing, 92 
scale; corrosion, 83 seq. 
prevention, 614 
protective, encouraging, 83 
stokers, mechanical, 297 
superheaters, corrosion of, 88 seq. 
see Railroad supplies; Steam 
Boise, Idaho: pipes, depth, 350 
Bond; see Financing 
Boone, N. C.: water supply, 360 
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Boston, Mass.; pipe corrosion, 180 
typhoid, 188 seq., 193 
water supply history, 746 
Bradford Road Gas Works, Man- 
chester, Eng.; wastes, bacterial 
filter and, 314 
Brantford, Ont.; pipes, depth, 350 
Brass; see Pipe, brass 
— N. C.; water supply, 357, 
Bridgeport, Conn.; typhoid, 188, 193 
Brilliant green; see Bacterium coli 
test 
Brockton, Mass.; pipes, depth, 351 
Brooklyn, N. Y.; pipe corrosion, 173 
seq. 
water quality, law suit, 424 
Bryson, City, N. C.; water supply, 
357, 361 
Buffalo, N. Y.; filter plant, 330, 831 
intake, 268 seq. 
pipes and frost, depth, 352 
sewage disposal, 738, 741 
typhoid, 188, 193 
water supply, 737, 826 
Buffalo River; water quality, 741 


Burlington, Ia.; pipes and frost, 
depth, 351 

Burlington, N. C.; water supply, 
357 seq. 


Burnsville, N. C.; water supply, 357 


seq. 
Butler, Pa.; typhoid epidemic, 748 
Butte, Mont.; pipes, depth, 352 
water supply, 249 
Butte Water Co.; Montana meeting 
and, 248 


Calcium bicarbonate; carbon dioxide 
loss, heat and, 78 
see Alkalinity 

Calcium chloride; boiler corrosion 
and, 86 

Calcium nitrate; boiler corrosion and, 


R2 

Ca , Alta.; pipes and frost, 
depth, 344, 350 

California Section; membership; Hill 
cup, 832 


California, University of; filtration, 
572 

Calomel cell; improved, 603 _ 

Cambridge, Mass.; coagulation, 181 


seq. 
typhoid, 188 seq., 193 

Camden, N. J.; pipes, depth, 352 
typhoid, 188 seq., 1 
water supply, 808, 813 

Cannery waste; treatment; 321, 325 
seq. 


: 
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pea packing and, 322 
Canton, N. C.; water supply, 357 seq. 
Canton, O.; typhoid, 190 seq., 193 
Carbon dioxide; corrosion and, 78, 
569 


generation; coke and; producer 
gas and, 454 
removal, heating and, 78 
see Carbonation 
Carbonate; deposits; alum treatment 
and, 449 
carbonation and, 449 seq. 
equilibrium, deaeration and, 78 
see Alkalinity; Calcium carbonate ; 
Magnesium carbonate 
absorption, percentage, 


carbonate deposits and, 449 seq. 
equipment; 454 seq. 
— and drier, eliminating, 


pH adjustment by, 447 seq., 449, 
35 seq. 
Carchesium; habitat, 48 
Carlisle, Pa.; iodine content, 232 
— N. C.; water supply, 356, 
0 


Cary, N. C.; water supply, 360 
Cast-iron; thickness, strength and, 
622 seq. 
see Pipe, cast-iron 
Caustic soda; see Sodium hydroxide 
Cedar Rapids, Ia.; pipes, depth, 351 
Central States Section; annual meet- 
ing, 832 seq. 
Great Lakes pollution, resolution, 


water supply and sewage disposal 
and, 743 seq. 
Chadbourne, N. C.; water supply, 


356, 360 
Champaign, Ill.; prechlorination, 58, 
68 


Chapel Hill, N. C.; water supply, 
357 seq. 

Charleston, Ill.; diarrhea epidemic, 
421 seq. 
typhoid, 421 4 

Charleston, 8. C.; cement-lined pipe, 


427 seq. 
Charleston, W. Va.; pipes, depth, 354 
Charlotte, N. C.; water supply, 357 


seq. 
Chatham, Ont.; pipes and frost, 
depth, 350 
Check valve; Special Factory Mutal 
type, 332, 334 
unreliability, 331 
Chemical feed; dry, 451 seq. 
rubber hose and, 452 
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Cherryville, N. C.; water supply, 
360 


356, 
Chester, Pa.; iodine content, 232 
pipes, depth, 353 
Cheyenne, Wyo.; pipes, depth, 354 
Chicago, ll. ; consumption, 405, 407 
intake, 268 seq. 
metering, 399 seq. 
pipes, depth, 350 
typhoid, 190, 193 
water supply problem, 405 seq. 
Chicago and North Western Rail- 
road; water treatment, 832 
Chicago Sanitary District; brilliant 
green bile tests, 778 seq. 
Chillicothe (Paper) Co.; waste treat- 
ment, 321 
Chimney ; beautification and, 142 seq. 
Chinook, Mont.; filtration, 199 
Chloramine; chlorination, formation 
and, 67, 70, 734 seq. 
Chlorination; absorption, rate, pH 
and, 734 
algae and, 59, 68 seq. 
aparatus, automatic, 827 
chloramine formation and, 67, 70, 
734 seq. 
coagulation and, 58 seq., 69 
crenothrix and, 68 
dechlorination, 57, 318, 446 
dosage; aeration and, 65 
temperature and, 66 
double, 55 seq 
extent, 747 
747 
hypoc lorite formation and, 734 
seq. 
prechlorination; 58 seq. 
bacterial load and, 446 seq. 
gas-formers and, 446 
as safety factor, 55 
isaenaainn, 57, 67 seq., 70 
seq., 318, 446 
Synura and, 768 
taste and odor; air contamination 
and, 317 seq. 
algae and, 730 seq. 
ammonia compounds and, 58, 318 
chloramine formation and, 734 


seq. 
double chlorination and, 59 
elimination, Dallas, Tex., 730 


seq. 
gas plant waste and, 64 

H-ion concentration and, 734 seq. 
hypochlorite formation and, 734 


seq. 
illness and, 750 

lime, excess, and, 57 seq. 
organic matter and, 318 


de) 
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o-tolidin color, rate of develop- 
ment and, 7: 
phenols and; 308 seq., 447 seq. 
concentration and, 318 
pipe coatings and, 734 seq. 
a permanganate and, 58, 


prechlorination and, 70 

season and, 310 

superchlorination and, 57, 59, 
318, 731 seq. 

typhoid and, 310 seq. 


Chlorine Institute; Dallas, Tex., 
roblem and, 736 
Ciliates; bacteria and, 50 seq. 
gulation, double, 


Cincinnati, O.; coa 
445 


metering and consumption, 403 
pipes and frost, depth, 353 
taste, 309 
typhoid, 190, 193 
Citizens’ Water Works Co.; purchase 
by Quincy, Ill., 653 
Clarifier; see Dorr clarifier 
Clarksburg, W. Va.; soil temperature, 
342 seq. 
Clayton, N. C.; water supply, 356, 360 
Cleveland, O.; Baldwin 
roject, 833 
jump, 452 
intake, 268 seq. 
lake currents, 164 
metering and consumption, 403 
phenol wastes, 321 
pipes, depth, 353 
prechlorination, 69 
typhoid, 190, 193 
water supply and sewage disposal, 
737 seq. 
Clifton, N. J.; water supply, 803, 805 
Clinton, N. C.; water supply, 356, 360 
(J. B.) Clow & Sons; cast-iron pipe, 
strength tests, 4 seq. 
Clyde, N. C.; water supply, 361, 365 
Coagulation; algae and, 183 seq. 
bacterial concentration and, 340 
carbonate deposits and, 449 
chlorination and, 58 seq., 69 
color and, 181 ‘seq. 
corrosion and, 82 
Detroit, Mich., and, 465 seq. 
dosage required; chlorination and, 
58 seq., 69 
double coagulation and, 56 
pH and, 447 
double, advantages, 56 
color removal and, 448 
efficiency, factors, 339 seq. 
H-ion concentration and, 44 seq., 
184, 340, 447 seq. 
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iron sulfate; causticity and, 733, 
735 


pH and, 184 
sedimentation period and, 340 
temperature and, 181 
turbidity and, 184, 339 seq. 
see chemical feed 
Coagulation basin; studies, Detroit, 
469 seq. 
Coal; pulverizing; 296 seq. 


apparatus, seq. 
moisture and, 298 
see Boiler 


Cohoes, N. Y.; double chlorination, 


58, 68 
Color; coagulation and, 181 — | 
removal, double coagulation and, 

448 


Colorado; water supply; control, 
seq. 
examination, 237 seq. 2 
Colorado Springs, Colo.; pipes, 
depth, 350 


Columbus, N. C.; water supply, 361 
Columbus, O.; carbonation, 454 
metering and consumption, 403 
pipes, depth, 353 
typhoid, 190, 193 : 
Committee Reports; cast-iron pipe, 
794 seq. 
industrial wastes, 302 seq. 
meter dials, 666 seq. 
sand testing, 786 seq. 
Complaints; handling, 836 
see Utility 
Concord, N. C.; water supply, 357 


seq. 
Concrete; cracking, 114 seq. 
curing, importance, 115 
impermeability, 114 seq. 
mixing, importance, 115 
mixtures, design and control, 117 
porous; as air diffusers, 572 seq. 
as filter underdrain, 542 seq. 
proportioning, water-cement ratio, 
112 seq. 
reservoir lining and covering and; 
769 seq. 
plant for, 774 
slump test, value, 113 
strength, age and, 115 
waterproofing, plastering, value, 
114 
Condenser; leakage, measurement, 


tubes, Muntz metal, galvanic 
action, 442 
Conductivity; condenser leakage 


measurement and, 
temperature and, 80 


3 
x 
R29 
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Conneaut, O.; water supply, 737 
Connecticut; typhoid, 195 
Conover, N. C.; water supply, 361, 365 
Consumption; ‘‘average, moving an- 
nual,’’ 583 seq. 
Chicago, 405, 407 
increase, causes, 404 
metering and; 403 seq. 
statistics, 403 
Copper; see Pipe, copper 
Copper sulfate treatment; 731 seq. 
bacteria and, 765 
of reservoirs, 765 seq., 770 
Cordova, N. C.; water supply, 360 
Corrosion; see Boiler; Corrosiveness; 
Iron corrosion; Pipe 
Corrosiveness; carbon dioxide and, 
9 


oxygen and, 72 seq. 
temperature and, 73 
treatment for, 831 
Council Bluffs, Ia.; pipes and frost, 
depth, 351 
Cramerton, N. C.; water supply, 
361, 365 
Crenothrix; chlorination and, 68 
Cross-connections; Conference of 
State Sanitary Engineers, resolu- 
tion re, 335 
elimination in New York State, 
330 seq. 
New York City and, 331 
typhoid and, 330 seq., 418 seq., 422 
— Palace Salt Water Baths; 
Itration, 572 
Cullowhee, N. C.; water supply, 361 
Cumberland, Md.; prechlorination, 
58, 69 


Dairy waste; treatment, 321 

Dallas, Tex.; coagulation, 733 seq. 
copper sulfate treatment, 731 seq. 
taste elimination, 730 seq. 
typhoid, 192 seq. 

Danbury, N. C.; water supply, 360 

Danvers, Mass.; cement-lined pipe, 
433, 435 

— Ill.; pipes and frost, depth, 


Danville State Hospital, Pa.; iodine 
content, 232 

Davenport, Ia.; frost penetration, 345 
pipes, depth, 351 
prechlorination, 58, 68 

— N. C.; water supply, 356, 

Davidson College, N. C.; 
supply, 361, 365 


Dayton, O.; typhoid, 190, 193 
Deaeration; boiler corrosion and, &7 


water 
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Dechlorination; 57, 446 
Defiance, O.; carbonation, 454 seq. 
Degasification; carbonate equilib- 
rium and, 78 
see Deaeration 
DeLavaud Pipe; breakage, 374 seq., 
384, 386 
cost, 375, 386 
cracking; 374, 378 
detecting, 378 
cutting, 375, 377, 381 
dead ends, 379 
disadvantages, 376 
durability, 385 
experience with, 373 seq., 756 
manufacture, 383 seq. 
strength, 381 seq., 384, 385 
tapping, 374, 381 
Delaware River; interstate compact, 
807, 821 
iodine content, 232 
water supply and, 807 me 813 
Denver, Colo.; pipes, depth, 350 
typhoid, 192 seq., 238, 241 seq. 
Denver Union Water Co.; treatment, 
typhoid and, 238, 241 seq. 
Des Moines, Ia.; fuel, pulverized, 
296 seq., 
pipes and frost, depth, 351 
typhoid, 191, 193 
Detroit, Mich.; filtration; capacity- 
storage study, 582 seq. 
operating experience, 465 seq. 
fire protection, 245 
intake, 268 seq. 
metering and consumption, 403 
pipe and frost, depth, 352 
sewage disposal, 738, 741 
typhoid, 190, 193 
water supply, 737 
Detroit River; water quality, 741 
— Alkali Works; coke waste, 
2 
Diarrhea; Bloomington, IIl., and, 
cross-connections and, 422 
Charleston, Ill., and, 421 seq. 
see Illness 
Diatoms; taste and, 731 
Diffuser; filtros, 575, 579 seq. 
rous concrete and, 572 seq. 
Dillsboro, N. C.; water supply, 361 
eo copper sulfate and, 765, 


Distribution system; dead ends, 664 


seq. 

design, 659 

dual mains, wide streets, 827 

duplication, 176 

flow tests; fire protection and, 827 
improvements and, 705 seq. 


ny 
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value, 245 
pe valves, 664 
d loss, test methods, 710 seq. 
improvements, flow tests and, 705 
seq. 
investment in, 659 
leakage, permissible, 663 
maintenance, 659 seq. 
pitometer tests, 705 seq. 
records and tests, 665 
storage and, 590 seq., 593 seq., 664 
see Main; Pi 
Donaldson Iron Co.; .} cast-iron pipe 
tests, 1 
Dorr clarifier; softening and, 453 seq 
Ia.; pipes and frost, 
1 


water works history, 486 seq. 
ee Water Co.; purchase by 
city 
Minn.; pipes and frost, 
depth, 352 
typhoid, 191 seq., 193 
Dunbar Water Supply Co.; mine waste 
pollution case, 
Dunkirk, N. Y.; water supply, ~~ 
Dunn, N. C.; water 
Durango, Colo. sewage dice 


99 seq. 
Durham, N. C.; water supply, 357 


seq. 
Dysentery; Greenville, Ill., epidemic, 

416 seq. 

see Illness 


East Bay Municipal Utility District; 


1, O.; taste, 310 

Edenton, N. C.; water supply, 356, 
360 

Edmonton, Alta.; pipes and frost, 
depth, 350 

El Paso, Tex.; typhoid, 192 seq. 

Electric motor; efficiency, 210 

Electrical conductivity; see Con- 
ductivity 

Electrolysis; 
services an seq. 

Elizabeth, N. I; pipes, depth, 352 

Elizabeth City, N. C.; water supply, 
357 seq 

; pipes, depth, 351 

Elkin, N. C.; water supply, 357 seq. 

Ellwood City, Pa.; i e content, 
232 

Elm City, N. C.; water supply, 356, 
360 

Elmira, N. Y.; pipe and frost, depth, 
352 


ras depth and, 346 


prechlorination, 58, 68 
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Elon College, N. C.; water 
Elyria, O.; water su ply, 73 
Endo medium; see B. coli test 
Enfield, N. C.; water supply, 360 
Engine, Diesel; pump drive, 827 
England; industrial waste disposal, 
326 seq. 
Eosin methylene blue agar; colon 
differentiation and, 
— rated, experience with, 630 
see Bacterium coli test 
Epistylis; habitat, 48 
Erie Pa.; ; ‘chlorination, 747 
intake, 268 seq 
iodine’ 232 
lake currents, study, 155 seq. 
pipes, depth, 
sewage 155 seq., 738 
typhoid, 747 
water supply, 737, 741 
Erie Lake; currents; 155 seq. 
sub-surface, 164 
wind and, 156 seq. 
iodine content, 232 
level, wind and, 162 seq. 
seiche wave, 164 seq. 
water supply and sewage disposal 
and, 737 seq. 
Essex Border Utilities Commission; 
intake screen, 273 


water supply, 737 

Everett, -} pipes and frost, 

Exeter, N. H.; coagulation, chlorine 


and, 58 
prechlorination, 58 
wm . C.; water supply, 356 
Fall River, Mass.; pipes, depth, 351 
typhoid, 188, 193 
Farmington; water supply, 102 
Farmville, N. C.; water supply, 356, 
360 
Fayetteville, N. C.; water supply, 
7 seq. 
Filter operator; training of, 364 seq. 
Filter sand; analysis; committee 
report, 786 seq. 
sieves; sizes, ratio, 789 seq. 
specifications, 786 seq. 
turbidity, 697 
effective size and uniformity co- 
efficient, value of, 791 
incrustation, alumina deposits, 59 
size, micron as unit, 790 seq. 
specifying, method, 792 seq. 
see Carbonate 
Filtration; bacterial load, precblori- 
nation and, 446 seq. 


| | 
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capacity required, storage and, 
2 seq. 
oxygen dissolved, changes and, 833 
plant cost, 587 
see Purification 
Filtration, double; advantages, 56 
seq. 
cost, 57 
Filtration, pressure filters; prechlori- 
nation and, 68 
Filtration, rapid sand; algae growths; 
copper sulfate and, 732 
prechlorination and, 59 
anthracite coal media, 732 
Detroit, Mich., and, 465 seq. 
mud balls; air binding and, 472 
causes, 471 seq. 
elimination; 64, 471 
cost, 471 
number in U.S. A., 747 
prechlorination and; 58 seq. 
efficiency and, 69 
rate, efficiency and service and, 
468 seq. 
sand; examination, 792 
function, 791 seq. 
underdrain; cemented gravel-vitri- 
fied clay ee ; 542 seq. 
air and, 562 
— as binding material, 
7 seq. 
cost, 560 seq., 571 
durability, 567 seq. 
head loss, 551 seq., 573 seq. 


washing, uniformity and, 
551, 562 seq. 
perforated pipe; 542, 566, 570 
seq., 833 
cost, 571 


slat bottom, 543, 567, 571 seq. 
wash water troughs, mud balls and, 
471 seq. 
Filtration, slow sand; cleaning; Blais- 
dell washer; 691 seq. 
costs and, 696 seq. 
efficiency, 697 
filter; efficiency and, 698 seq. 
operation and, 700 seq. 
sand loss and, 697 seq. 
Nichol scraper and washer; 685 


seq. 
costs, 688, 697 

reer and sand loss, 690 
filter efficiency and opera- 

tion, 699 seq. 
history and number in U. S. A., 747 

pre-filtration and, 57 
Filtros; air diffusion with, 575, 579 


seq. 
Financing; 249, 474 seq. 
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bond issue; promotion, 653 seq. 
funds, diversion and, 823 
profits, municipal and private and, 
479 seq. 

metropolitan districts, 536 seq. 
see Taxation 

Fire hydrants; spacing, 245 
underwriters’ requirements, 664 

Fire loss; America, 1924, 218 
decreasing, 218 seq. 
Indiana, 1920-4, 218, 222 seq. 

Fire prevention; Indiana and, 218 seq. 

Fire —— charging for, 836 
facilities, codérdination, 243 seq. 
flow required, formula, 660 
flow surveys and, 827 
pressure and, 246 

Fire protection, private; storage tank 
capacity and, 333 

Fitchburg, Mass.; pipes and frost, 
depth, 351 

Flambeau Paper Co.; waste, pollution 
and, 323 

Flambeau River; paper waste pollu- 
tion, 323 

—_ Mich.; pipes and frost, depth, 


typhoid, 190 seq., 193 
Florida; water supply works, 828 
Flow nozzle; equation for, 457 seq. 
Fond du Lac, Wis.; pipes, depth, 354 
Food; iodine content, 231 seq. 
Forest City, N. C.; water supply, 
357 
Fort Collins, Colo.; water, typhoid 
rat Dad I d frost 
ort Dodge, Ia.; pipes and frost, 
depth, 351 sat 
Fort Wayne, Ind.; pipes, depth, 351 
Forth Worth, Tex.; typhoid, 192 seq. 
Foundation Oven Corporation; 
phenol extraction, 316 
Frankfort, Ill.; prechlorination, 68 
Frankfort, Ky.; pipes, depth, 351 
Franklin, N. C.; water supply, 356, 


360 
Franklinton, N. C.; water supply, 356 
seq. 
Fremont, N. C.; water supply, 360 
Fresh Pond; water quality, 182 seq. 


Galvanic action; services and, 442 
Gardner, Mont.; water supply, 202 
Gary, Ind.; intake, 278, 286, 288 
pipes and frost, depth, 351 
Gas and Coke Works’ Waste; chlorine 
taste and, 64, 308 seq. 
treatment; 309 seq., 314 seq., 321 


seq. 
activated sludge and, 314 


|| 
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bacterial filter and, 314 
benzol extraction and, 314 seq. 
biological, 310 
coke quenching and; 314 seq. 
disadvantages, 316 
costs, relative, 315 
Gastonia, N. C.; water supply, 357 


seq. 
Geneva Lake; seiche wave, 167 
Gettysburg, Pa.; iodine content, 232 
Gibson, N. C.; water supply, 360 
Gibsonville, N. C.; water supply, 360 
Girard, O.; recarbonation, 454 
Glamorgan Pipe and Foundry Co.; 
cast-iron pipe tests, 1 
Glen Ridge, N. J.; water supply, 
803, 805 
Glendale, O ; softening, 450 
Glendive, reg filtration, 199 
Glens Falls, N. Y.; frost penetration, 
345 


pipes, depth, 352 
Gloucester, Mass.; pipes, depth, 352 
Gloversville, N. Y; ipes, depth, 352 
Goiter; Anaconda, Mont., 

iodine and; 227, 235 seq. -., 715 seq. 

salt and, 724 
tablets and, 206, 721 

Minnesota and, 719 

Montana and, 

New Zealand and, 726 seq. 

water supply and, "205 seq. 

see Sodium iodide 
= N. C., water supply, 357 


Graieen, 3 C.; water supply, 356, 360 
Grand Rapids, Mich. ; prechlorina- 
tion, 58, 69 
typhoid, 190, 193 
Gravel; cemented, as air diffuser, 
572 seq 
see Filtration, rapid sand 
Great Falls, Mont.; filtration, 199 


pipes, dep th, 352 
Great lution, 833 
Greensboro, water supply, 


Ill.; dysentery and para- 
typhoid, seq. 
Greenville, N C.; water supply, 357 


seq. 
Greenville, O.; softening, clarifier 
and, 453 seq. 
Greenville, Tenn.; services, thawing, 
electrically, 617 seq. 


Hagerstown, Md.; pipes and frost, 
depth, 351 

Hamlet, N. C.; water supply, 357 seq. 

Hardin, Mont; ; filtration, 199 
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Harlem, Mont.; filtration, 199 
Harris Trust "and Savings Bank; 
Quincy bond issue and, 654 seq. 
Harrisburg, Pa.; filter underdrain, 
542, 566, 570 seq. 
iodine content, 232 
pipes, depth, 353 
prechlorination, 58 
Hartford, Conn.; pipes and frost, 
depth, 350 
typhoid, 188, 193 
Haverhill, Mass.; pipes, depth, 351 
Haverstraw, N. ¥.; a. prechlorination, 


58 
Hazelwood, N. C.; water supply, 
357, 361 


Hazleton, Pa.; pipes, and frost 
depth, 353 

p depth, 352 

Henderson, ; water supply, 


357 seq. 
N. C.; water supply, 


Hertiord, N. C.; water supply, 356 


Hicko , N. C.; water supply, 357 seq. 

High oint, N. C.; water supply, 
357 seq. 

Highland, N. Pde water supply, 361 

Ho yoke, Mass .; pipes, depth, 352 

Hookerton, N N.C: water supply, 360 


Hot Springs N. Cc’; water supply, 357 

Houston, Tex.; x typhoid, 192 seq. 

Hudson, N. Y.; filtration, 747 

Hudson River: paper waste and, 63 
water qu uality, 60 seq 

Hudson Valley Coke a Products 
Corporation; waste treatment, 316 

Hummelstown, Pa.; iodine content, 
232 

Huntington, O.; taste, 310 

Hyde Park, N. ¥.; ; prechlorination, 58 

Hydraulic jump; as mixing device, 
452, 831 

Hydrogen-ion concentration; adjust- 
ment, carbonation and, 447 seq., 


449, 735 seq. 
boiler feed treatment control, auto- 
matic, and, 602 seq. 


chlorination, taste and, 734 seq. 
coagulation and, 184, 340 
corrosion and, 76 

purification and, 832 
recorder, 603 se 

temperature (650°F. ) and, 88 


a formation, conditions favoring, 
78 

forms of, 276 seq. 

see Intake; Lake 


: 
a 
a 
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Illinois; epidemics, water-borne, 415 


seq. 
municipal bond issues, 654 

Illinois Central Railroad; water 
service dept., 107 seq., 109 seq. 
water supply, 103 seq. 

Illinois River; plankton and bacteria, 
relationship in, 52 
reddish worms and, 48 

Illness; chlorination taste and, 310 
seq., 750 
water-borne, responsibility for, 415 


seq. 
see ; Dysentery; Typhoid 
Indian Creek; mine waste pollution 
case, 302, 304, 306 seq. 
Indian Creek Coal and Coke Co;. 
mine waste pollution case, 306 seq. 
Indiana; fire loss; 1920-4, 218, 222 seq. 
decreasing, 218 seq. 
Indiana State Fire Prevention Asso- 
ciation ; 223 
Indianapolis, Ind.; typhoid, 190, 193 
Indianapolis Water Co.; consumer 
and, 642 seq. 
office administration, 642 seq. 
water quality, 643 
waste treatment; 
iron waste, 321 
cannery waste, 321, 325 seq. 
dairy waste, 321 
in England, 326 seq. 
gas and coke waste, 309 seq., 321 
seq. 
paper waste, 319 seq., 321 seq., 326 
pea packing waste, 322 
tannery waste, 319 
see Pollution, industrial wastes 
Inspector; uniforms and, 651 seq. 
Intake; conduit pipe vs. tunnel, 
285 seq. 
depreciation, 285 
floating of, 295 
of Great Lake Region, 267 seq. 
ice and; 270 seq., 276 seq. 
remedies, 278 seq., 290, 294, 822 
location, 268 seq. 
obsolescence, 282 seq. 
pipe joints, 287 
sand, etc., 281 
screens, 273 
structure, exposed vs. submerged 
cribs, 269 seq. 
velocity and, 271, 280 
International Joint Commission on 
Pollution of Boundary Waters; 
finding, 741 
Iodine; determination, 229 seq. 
as food, 836 
foods, content of, 231 seq. 


acid 
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goiter and, 205 seq., 227, 235 seq., 
715 seq. 
water classification and, 227 
see Sodium iodide 
Iodine treatment; see Sodium iodide 
Iodization; see Sodium iodide 
Iron; 
Scotch, 180 
see Cast-iron; Pipe, iron 
Iron corrosion; 72 seq. 
circulation and, 73 
coating, protective, natural, 73 seq. 
composition and homogeneity and, 


electrochemical theory, 74 
hydrogen evolution and, 831 
oxygen and, 72 seq. 
pitting and, 73 seq. 
rate and, 73 seq. 
steam, carbon dioxide in, and, 78 
temperature and, 73 
see Boiler corrosion; Corrosion; 
Corrosiveness; Pi corrosion 
Iron removal; contact filters and, 451 
rechlorination and, 68, 70 
Ima, Ala., and, 835 
Ironton, O.; double coagulation, 448 
lime, excess, and, 449 
prechlorination, 446 seq. 
taste, 310 seq. 
typhoid, 310 seq. 
Iroquois Gas Corporation; 
treatment, 316 


Jackson, Miss.; filtration, 130 
pipes and frost, depth, 352 
Jacksonville, N. C.; water supply, 
356, 360 
—* N. C.; water supply, 356, 


seq. 
seq. 


waste 


Jersey City, N. J.; pipes, depth, 352 
typhoid, 188, 193 

Johnston, Pa.; iodine content, 232 
pipes, depth, 353 

Jonesboro, N. C.; water supply, 361 

om, N. C.; water supply, 361, 


Kannapolis, N. C.; water supply, 360 

Kansas City, Kans.; pipes, depth, 351 
typhoid, 191, 193 

Kansas City, Mo.; double coagula- 
tion, 
metering and consumption, 403 
pipes and frost, depth, 352 
typhoid, 191, 193 

Kearney, N.J.; water supply, 803, 805 

Kenansville, N. C.; water supply, 360 

Kenosha, Wis.; pipe; DeLavaud, 
373 seq. 


Ke 
io 
he 
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depth, 354 
pressure, 373 
Kentucky; phenol wastes and, 311 


seq. 
Kernersville, N. C.; water supply, 360 
Kings Mount, N. C.; water supply, 
356, 360 
Kingston, Ont.; intake, 278 
Kinston, N. C.; water supply, 356, 360 
Kittanning, Pa.; iodine content, 232 
Knoxville, Tenn.; pipe, DeLavaud, 
376 seq. 
water works architecture, 144 seq. 


La Grange, N. C.; water supply, 
356, 360 

Lackawanna, N. Y.; sewage disposal, 
738 


water supply, 737 
Lafayette, Ind.; electrification, 207 
seq. 
pipes, depth, 351 
Lake; bottom movement, depth and, 
276 
currents; barometric pressure and, 
167 
study of, 155 seq. 
sub-surface, 164 
winds and, 156 seq. 
ice, depth and, 275 
level, wind and, 162 seq. 
seiche wave, 164 seq. 
waves, height, 276 
-——~ Junaluska, N. C.; water supply, 
61 
Lancaster, Pa.; iodine content, 232 
Larchmont, N. Y.; prechlorination, 
58 
Las Animas River; pollution of, 99 


seq. 
Laurinburg, N. C.; water supply, 
356 seq. 
Lead; see Pipe, lead 
Leadite; see Pipe joint materials 
Leadville, Colo.; pipes and frost, 
depth, 344, 350 
services, 344, 
typhoid, 240 seq. 
an, N. C.; water supply, 361, 
Lehigh River; iodine content, 232 
Lenoir, N. C.; water supply, 357, 361 
Leptomitus; habitat, 47 
Lewis Institute; water: cement ratio 
theory, 112 
Lewisburg, Pa.; iodine content, 232 
Lexington, N. C.; water supply, 356 


seq. 
Lillington, N. C.; water supply, 356, 
360 


Lima, O.; pipes, depth, 353 
recarbonation, 447 seq. 
Lime; solubility, 91 
— treatment; boiler corrosion and, 
boiler scale, protective, and, 83 
control, pH and, 614 
dry feed and slaking machine, 831 
excess; 57 seq., 448 seq. 
bacteria and, 448 seq. 
Bacterium coli and, 733 
Limnodrilus; habitat, 48 seq. 
stream purification and, 49 
Lincolnton, N. C.; water supply, 


356, 360 
— N. C.; water supply, 356, 


60 
Little Rock, Ark.; pipes, depth, 350 
Littleton, N. C.; water supply, 360 
Livingston, Mont.; filtration, 199 
Lockport, Ill.; typhoid, 419 seq. 
Logansport, Ind.; pipes and frost, 
epth, 351 
London, Eng.; chlorination taste and 
odors, 56 seq. 
filtration, double, 57 
superchlorination, 57 
Lorain, O.; phenol wastes, 321 
water supply, 737 
Angeles, Cal.; metering and 
consumption, 403 
typhoid, 192 seq. 
Louisburg, N. C.; water supply, 357 


seq. 
Louisville, Ky.; pipes, depth, 351 
prechlorination, 58, 69 
typhoid, 191, 193 
Lowell, Mass.; pipes, depth, 352 
typhoid, 187 seq., 19 
Lubricants; see Oil, lubricating 
Lumberton, N. C.; water supply, 357 


seq. 

Foundry Co.; cast-iron 
pipe tests, 1 seq. 

Lynn, Mass.; pipes, depth, 351 
typhoid, 188 seq., 193 seq. 

Lynn, N. C.; water supply, 360 


McKees Rocks, Pa.; iodine content, 
232 

McKeesport, Pa.; pumps, 835 

McKinney Steel Co.; coke waste 
treatment, 321 

MeWane Cast Iron Pipe Co.; pipe 
tests, 4 seq. 

Macon, Ga.; DeLavaud pipe and, 
380 seq. 

Madison, N. C.; water supply, 360 

Madison, Wis.; pipes and frost, 
depth, 354 


= 
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Magnesium bicarbonate; carbon di- 
oxide loss, heat and, 78 
see Alkalinity 
Magnesium chloride; boiler corrosion 
and, 81 seq., 86 
Magnesium sulfate ; boiler corrosion 
and, 82 
Maiden, N.C.; water supply, 356, 360 
Main; cleaning, 706 seq. 
construction, 66 
cracked, typhoid and, 240 seq. 
depth, statistics, 350 seq. 
size, 662 seq. 
sterilization, 215 
see Distribution system; Pipe 
prechiorination, 


Manganese; encrustation and, 199 
New York supply and, 831 

Manhole; frames and covers, com- 
mittee report, 485 

— ; water quality, law suit re, 
42 


Marion, N. C.; water supply, 357, 361 
Marquette, Mich. ; ice trouble, 278 
Mars Hill, N. C.; water supply, 357 
Bane N. C.; water supply, 356, 
Marshville, N. C.; water supply, 360 
Maryland; stream pollution control 
325 seq. 
typhoid, 195 
Massachusetts Metropolitan Water 
Board; 532 seq. 
water cost, 533, 536 
Massena; prechlorination, 58 
Maumee Bay; coke wastes, 322 
Maxton, N. om water supply, 356, 360 
Meadville, Pa.; iodine content, 232 
Mebane, N. C.; water supply, 356 seq. 
Melcroft Coal Co.; mine waste pol- 
lution case, 302, 304, 306 seq. 
Melosira; copper sulfate and, 768 


Melrose, Mass.; pipes, depth, 351 
Tenn.; DeLavaud pipe 
and, 383 seq. 


typhoid, 191, 193 
Meriden, Conn.; pipes, depth, 350 
Metal; potential series, 441 seq. 
Meter; dial; round vs. straight line 
register, 667 seq. 
standardization, 
port, 666 seq. 
Meter reading; 651 om. 
consumption, unusual, notifying re, 
seq. 
periodic vs. continuous, 823 
uniforms and, 651 seq. 
Metering; arguments against, 401 
consumption and; 403 seq. 


committee re- 
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Montana and, 203 seq. 
universal, 399 seq. 
waste and, 811 
Methyl red test; correlation with 
V. P. reaction, 636 
Metropolitan districts; 531 seq. 
financing, 536 seq. 
Michigan; filtration, 747 
stream pollution control, 324 seq. 
Michigan State Bd. of Health; 
iodine determination, 228 
organisms; bacteria and, 


chlorination and, 59 
see Algae; Copper sulfate treat- 
ment; Dinobryon, etc. 
Miles City, Mont.; filtration, 199 
water supply, 202 seq. 
Milk; typhoid and, 191 
Milwaukee, Wis.; intake ; 269 seq., 822 
ice and, 289 seq., 822 
metering and consumption, 403 
pipes, depth, 354 
oar 190, 193 
Milwaukee Sewerage Commission; 
phenol wastes and_ activate 
sludge, 314 
Mine waste; pollution and; 303 seq. 
Melcroft case, 302, 304, 306 seq. 
sulfuric acid content, 304 
treatment, 304 seq. 
Minn.; iodine content, 
2 


iodization, status, 715 seq. 
metering and consumption, 403 
pipes, depth, 352 
typhoid, 191, 193 
Minnesota; goiter and, 719 
Mississippi River; iodine content, 723 
suspended matter, 105 
Mixing chamber; Detroit, Mich., 


465 
Mocksville, N. C.; water supply, 
356, 360 
Monacca, Pa.; iodine content, 232 
~~ N. C.; water supply, 361, 


eee River; iodine content, 


Monroe, Mich.; intake, 271 seq. 
Monroe, N. C.; water supply, 356, 360 
Montana; goiter, 201 

metering, 203 seq. 

water; supplies, 197 seq. 

wor municipal and private, 

profits, 479 seq. 
Montana Section; meeting, 248 seq. 

organization, 204 
— N. J.; water supply, 803, 


| 
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Montpelier, Vt.; pipes, depth, 353 

Montreal; filtration, double, 57 
intake, 269 seq. 
pipes and frost, depth, 344, 350 

Mooresville, N. C.; water supply, 
356 seq., 361 

Moosejaw, Sask.; pipes and frost, 
depth, 344, 3 

Morehead City, N. C.; water supply, 
356, 360 

Morganton, N. C.; water supply, 
356, 361 

Mount Airy, N. C.; water supply, 
357 seq. 

—_ Gilead, N. C.; water supply, 


3 
7 Holly, N. C.; water supply, 
6 
Mount Holly Water Co.; water qual- 
ity, law suit re, 424 
N. C. ; water supply, 
60 


Mountain Water Supply Co.; mine 
waste pollution case, 302, 304, 
306 seq. 

Muntz metal; see Condenser; Pipe, 
Muntz metal 

Murphy, N. C.; water supply, 357, 361 


en N. C.; water supply, 356, 


3 

Nashville, Tenn.; typhoid, 191, 193 

National Bd. of Fire Underwriters; 
fire; flow formula, 660 

loss, 218 seq. 

prevention, 222 
244 
pipe, DeLavaud and, 382 

National Cast Iron Pipe Co.; pipe 
tests, 4 seq. 

National Fire Protection Association; 
heating devices and, 220 
organization, 222 

National Tube Co.; coke waste treat- 
ment, 316, 321 

Neutral red; colon group inhibition 
and, 635 seq. 
see Bacterium coli test 

New Bedford, Mass.; DeLavaud pipe, 
385 seq. 
typhoid, 187 seq., 193 

ae Brighton, Pa.; iodine content, 

2 

New England Water Works Associa- 

tion; meter dials, committee report, 


666 seq. 
sa Haven, Conn.; typhoid, 188 seq., 
3 
New Haven Water Co.; water quality, 
law suit re, 424 


867 


New Jersey; Delaware River com- 
act, 807, 821 
ater Policy Commission Report, 
812 seq. 
water supply; legislation, 533 seq., 
821 


situation, 801 
New Martinsville, W. Va.; pipes, 
depth, 354 
New Mexico; water supply control, 


483 
New Orleans, La.; typhoid, 192 seq. 
New York City; copper sulfate treat- 
ment, 765 seq. 
cross-connections, 331 
flow tests, 245 
main duplication, 176 
manganese and, 831 
pipe; corrosion, 173 seq. 
and frost, depth, 345, 352 
superchlorination, 731 
typhoid, 188 seq. 
New York State; cross-connections, 
330 seq. 
Delaware River compact, 807, 821 
typhoid, 330 seq. 
water purification, extent, 330 
New Zealand; goiter and iodine, 
726 seq. 
Newark, N. J.; metering and con- 
sumption, 40 
typhoid, 188, 193 
water su ply, 534, 802 seq. 
Newark, N. .; prechlorination, 58 
Newark, O.; softening, clarifier and, 


453 seq. 
—* N. C.; water supply, 356, 
Newport News, Va.; chlorination; 

coagulation and, 59 

double, 58 seq. 

Newton, N. C.; water supply, 356 seq. 
Newton Falls, O.; iron removal, 451 
oo N. C.; water supply, 357, 


Niagara Falls, N. Y.; double chlori- 
nation, 58, 67 
intake, 271 
pollution, 741 é 
Niagara River; water quality, 67, 741 
Nichol Sand Washer; see Filtration, 
slow sand F 
Norfok, Va.; chlorination; coagula- 
tion and, 59 
double, 58 seq. 
typhoid, 189, 193 ‘ 
North Attleboro; frost penetration, 


351 
North Carolina; filtration ; 355 
operators, training of, 364 seq. 


|_| 
> 
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purification i, technical su- 
pervision, 355 seq. 
water supplies, 356 seq. 
North Carolina Section; water supply 
progress and, 371 seq. 
North Jersey Metropolitan District; 
533 seq. 
water; cost, 536 
supply situation, 802 seq., 812 


seq. 

North Wilkesboro; N. C.; water 
dy 357 seq. 

Norwalk, O.; double coagulation, 448 

Norwood, N. C.; water supply, 360 


Oakland, Cal.; metering and con- 
sumption, 403 
typhoid, 192 seq. 

Oberlin, 0.; recarbonation, natural, 
450 seq. 

er: Walter H. Van Winkle, 


Ogdensburg, N. Y.; pipes, depth, 352 
Ohio ; filtration, 355, r47 
phenol wastes conference, 311 seq. 
stream pollution control, 320 seq. 
typhoid, 195 
water purification practice, 446 seq. 
Ohio Conference on Water Purifica- 
tion; 455 
Ohio River; iodine content, 232 
phenol pollution; 308 seq., 447 


seq. 
Insterstate Conference, 311 seq. 
reddish worms and, 48 
Oil, lubricating; boiler corrosion and, 


seq. 
Oil wastes; International conference, 
28 


Oil Pollution Act, 327 
ie N. C.; water supply, 357, 


Omaha, Neb.; pipes and frost, depth, 
345, 352 
typhoid, 191, 193 

Organic matter; chlorophenol tastes 
and, 318 

Orillia, Ont.; intake, 271 

Oswego, N. Y.; intake, 271, 278 

vue teel Co.; coke waste treatment, 

Ottawa, Ont.; pipes and frost, depth, 
344, 350 


Oxford, N. C.; water supply, 356 seq. 
Oxygen dissolved; corrosion and, 72 

seq., 88 seq. 

filtration and, 833 
Oxygen removal; 

egasification 

Oysters; typhoid and, 189 seq. 


see Deaeration; 
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Painesville, O.; coke waste, 322 
water supply, 737 

Paper waste disposal, 319 seq., 321 
seq., 326 

Paramoecium; bacteria and, 50 seq. 

we, W. Va.; pipes, depth, 


Passaic, N. J.; water supply, 803, £05 
Passaic Valley Sewerage Commission; 
535 seq. 
financing, 536 
Paterson, N. J.; pipes and frost, 
depth, 352 
typhoid, 188, 193 
water supply, 802 seq. 
Pearse, Greeley and Hansen; Quincy 
reservoir and, 771 
— Paper Co.; waste treatment, 


Pennsylvania; chlorination, 747 
Delaware River and, 807, 821 
filtration, 355, 747 
phenol waste conference, 311 seq. 
stream classification, 751 
stream pollution control, 318 seq. 
typhoid, 748 seq. 
water supplies; goiter and, 235 

history, 746 seq. 
iodine content, 227 seq. 
water works, number, 746 

Pennsylvania Railroad Co.; mine 
waste pollution case, 304, 306 seq. 

Pennsylvania State Dept. of Health; 
history, 748 

Phenol; see Chlorination; Gas and 
coke works’ waste 

Pa.; filtration; double, 
5 


slow sand, mechanical cleaning 
and, 685 seq. 
iodine content, 232 
typhoid, 188, 193 
Philadelphia Suburban Water Co.; 
cement-lined pipe, 427 
=v Creek, Pa.; iodine content, 
— N. C.; water supply, 356, 
60 


en, N. C.; water supply, 357, 
36 


Pipe; carrying capacity, corrosion 
and, 174 seq. 
coating; chlorination taste and, 
734 seq. 
recoating, cost, 175 
tar; 177 seq. 
external, value, 431 
depth; electrolysis and, 346 
rost and, 344 seq. 
leakage and, 345 seq. 


4 
We 
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practice, 344 seq. 
earth load and, 753 seq. 
joint; materials; lead; 214 
cost, 216 
leadite ; cost, 216 
precautions, 215 
rature and, 215, 
submerged, 287 
laying methods, 213 seq. 
testing, cost, 375 
tuberculation, cement lining and, 
429, 431 
see Main ; Services 
Pipe, Admiralty metal; 
439 seq. 
Pipe, brass; frost and, 443 
services, 439 seq. 
Pipe, cast-iron; casting, horizontally; 


seq. 
strength and, 623 
chemical composition, 40 seq. 
corrosion; carrying capacity and, 
174 seq. 
prevention, 173 seq. 
surface and, 179 seq. 
durability; 177 seq. 
thickness and, 621 
joints; lead; 214 
cost, 216 
leadite; 215 seq. 
cost, 216 
Universal, 214 
sandspun, 827 
specifications; 755 
committee report, 794 seq. 
strength; thickness and, 622 seq. 
of various makes, 1 seq., 753 seq 
testing methods; 6 seq., 754 
impact test, 763 seq. 
thickness variations, 36 seq. 
tuberculation; 175 seq. 
carrying capacity and, 178 seq. 
see DeLavaud pipe; Pipe; Pipe, 
cement-lined 
Pipe, cement-lined; aluminum dis- 
coloration and, 431 
carrying capacity, constancy, 430 


services, 


seq. 
durability, 433 seq. 
experience with, 427 seq. 
history, 427 
lining; methods, 427 seq. 
thickness, 428 seq., 434 seq. 
tuberculation and, 429, 431 
Pipe, copper; frost and, 443 
ipe, galvanized; see Pipe, iron 
Pipe on: frost and, 443 
galvanized, services, 439 
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see Pipe, cast-iron; Pipe, wrought 


iron 
Pipe, lead; frost and, 443 
services, 439 
Pipe, Muntz metal; services, 439 
Pipe, steel; joint for submerged, 287 
riveted, specifications, 829 
tuberculation, 175 
— wrought iron; submerged, dura- 
ility, 286 seq. 
Piqua, O.; softening, clarifier, 453 
seq. 
Pitometer; see Distribution system 
— Co.; Baltimore study and, 
Pittsburg, Pa.; pipes, depth, 353 
ty hoid, 188 {93 
Plankton; see Microscopic organisms 
Plymouth, N. C.; water supply, 
356, 360 
Plymouth, Pa.; typhoid, 748 
Polloksville, N. C.; water supply, 360 
Pollution; biology of, 45 seq. 
indicators of, 47 
purification and, limits, seq. 
sewage dis osal and, 737 seq. 
Pollution, industrial wastes; com- 
mittee report, 302 seq. 
control; administrative problems, 


seq. 
legal principles, 329 
gas and coke works’ wastes, 308 seq. 
mine waste and, 303 seq. 
oil wastes, 327 “| 
phenol wastes and, 308 seq. 
see Industrial wastes 
Pollution, stream; stream classifica- 
tion, 751 
Port Huron, Mich. ; services, thawing, 


Portland, Me.; pipes and frost, depth, 
345, 351 


Portland, Ore.; typhoid, 192 seq. 
Portland Cement Association; mix- 
tures, design and control, 117 
water-cement ratio theory, 112 
Portsmouth, O.; double coagulation, 


56, 
taste, 310 
Potassium permanganate; 
phenol tastes and, 318 
awe River; reddish worms and, 


chloro- 


Poughkeepsie, filtration; 
double, 57, 
history, 747 
prechlorination, 58, 65 seq. 
Poynette Canning Co.; waste treat- 
ment, 322 
Prechlorination; see Chlorination 


|| 

fait 

to 
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Preister Construction Co.; Quincy 
reservoir and, 771 
Prescott, Ont.; ice troubles, 279 
Pressure; elevated tanks and, 59 
seq., 598 seq. 
fire protection and, 246 
practice, 373 
records, 665 
requirements, 661 
static, 457 
Providence, R. I.; pipes, depth, 353 
typhoid, 188, 193 
= N. C.; water supply, 
Proximity Manufacturing Co.; water 
supply, 361, 365 
Public relations; 478, 642 seq. 
Public Service Hlectric and Gas Co.; 
boiler feed treatment control, 603 


seq. 
Pump; centrifugal; efficiency, 209 seq. 
motor drive, peeing costs, 835 
drive, Diesel, 8 
history, 746 
see Well, pumping 
Pumping station; beautification, 152 


seq. 
distribution storage and, 600 seq. 
Purification; B. coli limits, 338 seq. 

control, pH and, 832 

efficiency, bacterial; season and, 
339 seq. 
turbidity and, 339 seq. 

loading of 

pollution limits, 336 seq. 

raw water and effluent quality, 
relationship, 338 seq. 

technical supervision, securing, 355 
seq. 

see Chlorination; Coagulation; Fil- 
tration, etc. 


as Ill.; pipes and frost, depth, 


reservoir; bond issue for, 653 seq. 
lining and covering of, 769 seq. 
water works, 769 seq. 


Raeford, N. C.; water supply, 356, 360 
Railroad supplies ; boiler corrosion; 
alkalinity and, 89 seq. 
feed inlet and, 90 
= and, 89 seq. 
problems, 832 
treatment; 832 
saving effected, 107, 109 seq. 
water service inspector, 109 seq. 
Raleigh, N. C.; pipes and frost, 
depth, 353 
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water supply, 357 seq. 
Rates; flat and metered, mixed, in- 
equality of, 401 
frontage system, waste and, 404 
Reading, Pa.; iodine content, 232 
typhoid, 188, 193 
Red River; suspended matter, 105 
Red Springs, N. C.; water supply, 
ina, Sask.; pipes, depth, 
Reidsville, N. oi water supply, 357 
seq. 
Rensselaer, N. Y.; 
double, 58 seq. 
filtration, 59 seq. 
taste, 64 
typhoid, 63 
Reservoir; bacteria, increase, birds 
and, 732 
balancing, circulation in, design 
and, 773 
— sulfate treatment; 765 seq., 
0 


chlorination, 


bacteria and, 765 


cost per 
ar algae growths and, 489 
bacterial increase and, 656, 732 
with concrete, 769 seq. 
lining with concrete, 769 seq. 
see Standpipe; Storage; Tank 
Richmond, ma: pipes and frost, 
depth, 351 
Richmond, Va.; pipes, depth, 353 
typhoid, 189 seq., 193 
Robersonville, N. C.; water supply 


360 
Rochester, N. Y.; chlorination, 
double, 58, 66 
iodization, 205 seq., 715 seq. 
lake currents, 164 
metering and consumption, 403 
pipes, depth, 352 
typhoid, 188, 193 
Rock Falls, Ill.; typhoid, 418 seq. 
Rock River; water quality, 419 
a, N. C.; water supply, 
8 


q. 
Romney Coal Mining Co.; mine waste 
pollution case, 306 seq. 
boro, N C. ; water supply, 360 
Rowland, N. C.; water supply, 356, 
360 
Roxboro, N. C.; water supply, 356 


seq. 
Rutherfordton, N. C.; water supply, 
357 seq. 


T 
of Rocky Mount, N. C.; water supply, 
~ 
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Sacramento, Cal.; agitators, 452 
corrosion, 
filter bottom, cemented gravel, 

seq. 

pipes, depth, 350 

Saint Louis, Mo.; sedimentation, 56 
typhoid, 191, 193 
water works, new, 829 

Saint Paul, Minn.; metering and con- 
sumption, 403 
pipes and frost, depth, 352 
typhoid, 191 seq., 193 

Saint — N. C.; water supply, 


356, 

Sagamore Coal Co.; mine waste pol- 
lution case, 306 seq. 

Salisbury, N. C.; water supply, 357 


seq. 
Salt; iodine content, 721, 724 
iodized, goiter and, 721, 724 
Salt Lake City, Utah; pipes and frost, 
depth, 353 
typhoid, 192 seq. 
Saluda, N. C.; water supply, 357, 361 
N.C.; water supply, 361, 
San Antonio, Tex.; typhoid, 192 seq. 
San Diego, Cal.; typhoid, 192 seq. 
San Francisco, Cal.; typhoid, 192 seq. 
Sanatorium, N. C.; water supply, 
361, 365 
Sand; see Filter sand 
Sandusky, O.; prechlorination, 446 
seq. 
sewage dis 1, 738 
water supply, 737 
Sanford, N. C.; water supply, 357, 361 
Sanitary survey; value of, 241 
ae e, N. M.; frost penetration, 


Sarnia, Ont.; intake, 272, 278, 281 

Sault Ste. Marie; intake, 278 

Sault Ste. Marie, Mich.; sodium 
iodide treatment, 722 

Schaefferstown, Pa.; water supply 
history, 746 

Schuylkill River; iodine content, 232 

C.; water supply, 

, 3 ; 

Scranton, Pa.; iodine content, 232 
typhoid, 188 seq., 193, 749 

Screens; see Intake 

Seattle, Wash.; pipes, depth, 353 
typhoid, 192 seq. 

Sedimentation; see Coagulation 

Seiche wave; 164 seq. 

Selma, Ala.; iron removal, 835 

Selma, N. é.; water supply, 356, 360 

Seneca Falls, N. Y.; prechlorination, 


Services; Admiralty metal, 439 seq. 
brass, 439 seq. 
copper; corrosion, resistance to, 


seq. 
cost, 439, 441, 444 seq. 
non-threaded, 440 seq., 


electrolysis, resistance to, 442 
seq. 
ease of, 445 
strength, 444 
depth, practice, 344 seq. 
electrolysis, 442 seq. 
— effect on various materials, 


rotection from, 344 
galvanic action, 442 
gooseneck, elimination, 440 seq. 
installation by owner, 343 
iron, galvanized, 439 
lead, 439 
material, 438 seq. 
Muntz metal, 439 
thawing, eri 443, 617 seq. 
current consumed, 619 
time required, 619 
see Pipe 
Settling basin; see Softening 
Sewage treatment and 
direct oxidation, pH control, 603 
metropolitan districts and, 531 seq. 
water supply and, 737 seq. 
Sharon, Pa.; iodine content, 232 
a N. C.; water supply, 357, 


Shenango River; iodine content, 232 
Sieves; rating, 573 

see Filter sand 
Siler City, N. C.; water supply, 360 
Silverton, Colo.; sewage disposal, 


99 seq. 

Smithfield, N. C.; water supply, 
357 seq. 

Snow Hill, N. C.; water supply, 356, 
360 

Soda ash; decomposition in boilers, 84 
treatment; boiler corrosion and; 

pH control, 614 
Sodium chloride; corrosiveness and, 


81 seq. 
Sodium hydroxide; boiler embrittle- 
ment and, 79 seq. 
treatment; boiler corrosion and, 
614 seq. 
pH control, automatic, 603 seq. 
Sodium iodide; cost, 206, 723 
treatment; Anaconda, Mont., 206 
cost, 206, 723 
danger, absence of, 723 seq. 
Minneapolis, Minn., 715 seq. 
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and, 57 

Softening; lime-soda; clarifiers and, 
settling basin size and, 453 seq. 

small plants, 449 seq. 

zeolite, advantages, 450 

Soil; frost penetration, 
344 seq., seq. 
temperatures, study of, 342 seq. 
thermometers, cost, 354 

~~ Jersey Metropolitan District; 


statistics, 


water cad situation, 813 seq. 
— Pittsburg, Pa.; iodine content, 
2 
Southern Pines, N. C.; water supply, 
357 seq. 
cer’, N. C.; water supply, 356, 
60 


Spencer, N. C.; water supply, 356, 360 
Sphaerotilus; habitat, a7 
Spindale, N. C.; water supply, 360 
Spokane, Wash.; pipes and frost, 
depth, 353 
typhoid, 192 
i N. C.; water supply, 


Springfield, Mass.; frost and pipes, 
depth and, 351 
typhoid, 188, 193 
Spruce Pine, N. C.; water supply, 361 
Standpipe; distribution system and, 
593 seq. 
see Reservoir; Storage; Tank 
N.C. ; water supply, 


60 
Star, N. C.; water supply, 360 
State and Provincial Health Authori- 
ties, Conference; phenol waste re- 


port, 308 
State Sanitary Engineers’ Confer- 
ence; cross-connections, resolution, 


Statesville, N. C.; water supply, 357 
seq. 
Steam; corrosiveness; carbon dioxide 
and, 78 
temperature and, 88 
gases, non-condensable, 
tion, 832 
pipe covering, economy of, 97 
see Boiler 


elimina- 
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Steel; copper, corrosion, 93 
see Boiler; Pipe, steel 
Sterling, Ill.; typhoid, 418 seq. 
Steubenville, O.; taste, 310 
Stoker; see Boiler 
Stony Brook; water quality, 181 seq. 
Storage; distribution; 593 seq., 664 
pressure and, 590 seq., 598 seq. 
pumping plant and, 600 seq. 
filter capacity and, 582 seq. 
plant capacity and, 596 
purification and, 56 
see Reservoir; Standpipe; Tank 
Stream; glacial, color and, 200 
interstate agreements, 311 
Sulfur dioxide; dechlorination, 57, 


318, 446 
Sunbury, Pa.; iodine content, 232 
— nna River; iodine content, 
2 


Sylva, N. C.; water supply, 357, 361 

Synedra; copper sulfate and, 768 

Synura; chlorination and; copper 
sulfate and, 768 

Syracuse, N. Y.; frost, depth, 345, 352 
typhoid, 188, 193 


Tacoma, Wash.; typhoid, 192 seq. 
Tallahassee, Fla.; pipe; cement-lined, 
434, 437 
depth, 350 
Tampa, Fia. ; storage, 596 
Tank, elevated; beautification, 138 


seq. 
distribution system and; 593 seq. 
pressure and, 590 seq., 598 seq. 
see Reservoir; standpipe; storage 
Tannery; waste disposal, 319 
Tarbora, N. C.; water supply, 357 


seq. 

Taste and odor; Asterionella and, 765 
see Chlorination 

Taxation; disused equipment and, 
478 seq. 

os, N. C.; water supply, 


Temperature; coagulation and, 181 
corrosiveness and, 73 
electrical conductivity and, 80 
viscosity and, 88 

Terre Haute, Ind.; pipes and frost, 
depth, 351 

Thermometer; soil, cost, 354 

Thomasville, N. C.; water supply, 


356 seq. 

Toledo, 6. ; intake, 271 seq. 
phenol wastes, 321 seq. 
pipes and frost, depth, 353 
sewage disposal, 738, 741 
typhoid, 190, 193 
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Rochester, 

715 seq. 

ee Sault Ste. Marie, Mich., 722 

Virginia, Minn., 722 

oo Sodium phosphate treatment; pH 

te control, 614 

aha Sodium silicate treatment; protective 

scale and, 83 

Sodium thiosulfate; dechlorination 
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Toledo Furnace Co.; coke waste, 
321 seq. 
Toronto, O.; double coagulation, 


Toronto, Ont.; chlorination, double, 
coagulation, prechlorination and, 


filter gravel, cemented, 543 
intake; 271 seq. 
floating of, 295 
superchlorination, taste and, 59 
Torrington Water Co. ; water quality, 
law suit re, 424 
typhoid, 188, 193 
water supply, 808, 813 
Troutman, N. C.; water supply, 360 
Troy, N. C.; water supply, 361, 365 
Tryon, N. C.; water supply, 357, 361 
Tulsa, Okla.; typhoid, 192 seq. 
Tungsten electrode; improved, 603 
Turbidity; coagulation and; 184 
bacterial efficiency and, 339 seq. 
determination in sand, 697 
Bloomington, IIl., 422 
utler, Pa., 748 
Charleston, Ill., 421 
cross-connections and, 330 seq., 
418 “9. 422 
Denver, Colo., 238, 241 seq. 
Erie, Pa., 747 
Fort Collins, Colo., 239 
Greenville, ii,, 416 seq. 
Ironton, O., 310 seq. 
Leadville, Colo., 240 seq. 
Lockport, Ill., 419 seq. 
main, cracked and, 240 seq. 
milk pasteurization and, 191 
New York State, 330 seq. 
oysters and, 189 seq. 
Pennsylvania, 748 
Plymouth, Pa., 748 
Rensselaer, N. Y., 63 
Rock Falls, Ill., 418 seq. 
Scranton, Pa., 749 seq. 
source, tracing, 749 seq. 
Sterling, Ill., 418 seq. 
survey, 1925, 187 seq. 
tastes and, 310 seq. 
United States, 187 seq., 748 
water purification and, 238, 241 
seq., 330 
water supply and, 239 
see Illness 


United States; chlorination, 747 
filtration, 747 
fire loss, 1924, 218 
typhoid, 194 seq., 748 


water supply history, 746 seq. 
water works, number, 746 

United States Army; water pollution 
report, 742 

United States Cast Iron Pipe and 
Foundry Co.; DeLavaud pipe and, 
377, 379 
pipe tests, 4 seq. 

United States Dept. of Agriculture; 
paper waste disposal, 319, 322 

United States Dept. of Commerce, 
Bureau of Fisheries; marine foods, 
iodine content, 231 seq., 236 

United States Dept. of Interior, 
Geological Survey; mine waste 
data, 303 

United States Treasury Dept., Public 
Health Service; water purification 
studies, 336 seq. 
water quality standard, 482 
water 481 seq. 

Utica, N. Y.; typhoid, 188, 193 

Utilities; complaints, handling, 646 
seq. 

consumer, office administration and, 
642 seq. 

office arrangement, 648 seq. 


Valve; see Check valve 
Venturi meter; see Water measuring 
devices 
Vermillion, O.; water supply, 737 
Virginia, Minn.; iodization, 722 
Viscosity; temperature and, 88 
Voges-Proskauer Reaction; incuba- 
tion period, 637 
methyl red test, correlation with, 


636 
Vorticella; habitats, 48 
Wadesboro, N. C.; water supply, 357 


seq. 

Wake Forest, N. C.; water supply, 
357 seq. 

Walkervilie, Ont.; intake, 293, 295 
water supply, 737 

— Cove, N. C.; water supply, 

Wanaque River; water supply and, 
802 seq. 

Warren Foundry and Pipe Co.; 
pipe tests, 1 seq. oo 
Warren State Hospital, Pa.; iodine 

content, 232 
Ween, N. C.; water supply, 356, 


3 
Warsaw, N. C.; water supply, 356, 
360 


Washington, D. C.; brilliant green 
bile study, 625 seq. 
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reservoirs, open vs. closed, 656 
189 seq., 193 
Washington, N. C.; water supply, 
357 seq. 
Waste; house inspection, value, 413 
metering and, 811 
pitometer survey, value, 413 
see Consumption 
Water analysis; apparatus, cost, 366 
chlorine, o-tolidin, delayed reac- 
tion, 734 
committee report, 831 
iodine, 229 seq. 
see Bacteriological examination 
Water measuring devices; flow nozzle, 
equation, 457 seq. 
thin plate orifice meter; 456 seq. 
accuracy, 460, 462 seq. 
advantages, 462 seq. 
equation for, 457 seq. 
Venturi meter; equation for, 457 


seq. 
history, 459 
Water quality; U. S. P. H. S. stand- 
ards, 482 
Water supply; history in U. &., 
746 seq. 
investigations, 
value, 241 
metropolitan districts and, 531 seq. 
sewage disposal and, 737 seq. 
—_ cost per million gallons, 533, 
6 


sanitary survey, 


. Water works; architecture, 133 seq. 
beautification, 133 seq., 824 
capacity required, storage and, 596 
fire dept. gees and, 245 
number in Pennsylvania and in 

United States, 746 
see Accounting; Filtration; Fi- 
nancing; Taxation; Utility, etc. 

Waterloo, N. Y.; prechlorination, 58 

Waynesville, N. C.; water supply, 
357, 361 


Weaverville, N. C.; water suppl 
357, 361 salad 
Weldon, N. C.; water supply, 361, 365 
Well; pumping; air lift; cost, 210 seq. 
dependability, 211 
deep well; cost, 210 seq. 
drive, steam vs. electric, 211 
efficiency, 209 
impeller, cost, 210 
static head, lowering of, 819 seq. 


Wellsburg, W. Va.; pipes, depth, 353 
N. water supply, 356, 


West ae N. C.; water supply, 
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West Palm Beach Water Co.; cement- 
lined pipe, 431, 435, 437 
West Virginia; filtration, 747 
henol waste conference, 311 seq. 
Wheeling, W. Va.; lime dry feed and 
slaking machine, 831 
oa and frost, depth, 353 
Whiteville, N. C.; water supply, 360 
Wilkesboro, N. C 
361, 365 
Williamston, N. C.; water supply, 
356, 360 
Wilmington, Del.; pipes, depth, 350 
Wilmington, N. C.; coagulation, 
double, 448 
typhoid, 189, 193 
water supply, 357 seq. 
Wilson, N. om water supply, 357 seq. 
Wind; lake; currents and, 156 seq. 
level and, 162 seq. 
— N. C.; water supply, 356, 


Windsor, Ont.; filtration, 567 
intake; 273, 278 
ice troubles, 292 seq. 
pipes, depth, 350 
water supply, 737 
anitoba; pipes 
frost, depth, 350 
Winston-Salem, N. C.; water supply, 
357 seq. 
Va stream pollution control, 
Wisconsin Railroad Commission; 
paper waste pollution, 323 
(R.D.) Wood &Co.; pipe tests, 1 
Woonsocket, R. I.; pipes and frost, 
depth, 353 
Worcester, Mass.; typhoid, 188, 193 
Worms; reddish; in polluted water, 
48 seq. 
stream purification and, 49 
Wrightsville Beach, N. C.; water 
supply, 356, 360 
Wyandotte, Mich.; water supply, 737 
Wyoming; water supply control, 483 


Yonkers, N. Y.; typhoid, 188, 193 

York, Pa.; iodine content, 232 
pipes, depth, 353 

Youngstown, O.; lime treatment, 
excess, 449 
typhoid, 190, 193 

Yuma, Ariz.; Blaisdell washer, 691 


Zebulon, N. C.; water supply, 357 seq. 

Zelienople, Pa.; iodine content, 232 

Zinc; corrosion, hydrogen evolution 
and, 831 seq. 
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present day tendencies and, 839 
Bacterium; copper and, 261 
see Soil 
Bacterium Coli; cold-blood animals 
and, 258 
gas formation, symbiotic, and, 672 
Ohio and, 672 
presumptives, non-confirming, and, 
671, 672 
removal and; filters and; acclima- 
tization and, 256 
Bacterium Coli Group; differentia- 
tion and; Koser test and, 125 
tropics and, 125, 258, 846 
Baltimore, Md.; water supply im- 
provements and, 849 
Baltimore and Ohio R. R.; feed water 
de-aération and, 264 
Bank; protection and, 516, 520 
Base Exchan e; see Zeolite 
Bathing; typhoid and, 255 
see Swimming Pool 
— ; sewage, domestic, disposal 
and, 
Berea, Ohio; ultra-violet disinfection 
and, 669 
Bismarck, N. D.; water purification 
lant, new, and, 517 
Blacher; see Analysis, Hardness and 
Bleaching Powder; tropics and; pre- 
servation and, 252 
see Analysis, Chlorine Available 
and; Caporiet; Pregolan 
Boiler; care and; rules and, 395, 674, 
681 
washing and; economy and, 393 


see Carbonization, Low Tem- 
perature 

Boiler Compound; classification 
and, 


control and; needfulness and, 680-1 
description and, 680 


Boiler Corrosion; boiler plate 
and, 
calcium and magnesium salts 


and, 1 
Canadian Pacific Railway and, 389 
control and, 389 
de-aération and, 264 
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rooving and, 389 
ydroxyl ions and, 120 
and; control and, 263, 264, 


railway engineers and, 390 
theories and, 263, 264, 389 
railway engineers’ report and, 392 
sodium earbonate and; control 
and, 395 
sodium hydroxide and, 263, 264 
sodium sulfate and, 263 
sulfate : carbonate ratio and 
Boiler Feed Pump; pressures, hi 
and; design, special, and, 122 
Boiler Feed Water; air exclusion 


395 
gh, 


coagulation and, 510—1, 678-9 
condensate and, 252, 672 
evaporators and, 124, 394 

filtration and, 511, 678-9 

Gabarino preheater and, 255 

lime and; hydration and, 390 
lime-soda processes and, 844 
permutit and zeolite and, 672, 


679, 844 
preheat and, 252, 255 
pressure, operating, and, 120 
purification and, 510-1, 529, 682, 844 
quadruple-effect and, 124 
sedimentation and, 510 
sodium carbonate and, 120, 844 
embrittlement and, 844 
foaming and, 844 
hydrolysis and, 120 
sodium phosphate and, 120 
softening and, 252, 672, 678, 844 
and intermittent and, 
hot process and, 678-9 
filters and, 679 
sulfate concentration and, 120 
treatment and; apparatus and, 
129, 391, 678 
comparisons and, 392 
essentials and, 120, 389 
forecast and, 390 
Prichard, W. Va., and, 390 
rules and, 674 
savings and, 390, 392, 677 
station, automatic, and, 391 
Boiler Foaming; concentration and, 
265, 670, 672 
control and, 265, 681 
sodium carbonate and, 844 
sodium sulfate and, 670 


g 

h 

PH 

389 

and, 120, 

analysis and, 682 

carbon dioxide exclusion and, 120 
es Chicago and N. W. Railway 
7 and, 390 

cS clarifiers and, 511, 678-9 
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Boiler Scale; calcium silicate and, 679 
calcium sulfate and, 395 
costliness and, 390, 392 
prevention and, 120, 251 
Boiler Tube; failure and; scale 
and, 395 
Boiler Water; concentration and 
foaming and, 265 
conditioning and, 524 
dionic water tester and, 509 
Bond; municipal issues; economy 
and, 513 
serial; onerousness and, 683 
Boonville, Ind.; water supply 
and, 263 
Books, New: 
Applied Municipal Sanitation, 
397-8 


Causes and Prevention, 
Depreciation in Public Utilities; 
Relation of Accrued Depreciation 
to Annual Depreciation and 
Maintenance, 526 
Distillation et rectification des 
liquides industriels, 265 
Electro-pompes automatiques de 
petite et moyenne puissances 
pour distributions domestiques 
et industrielles, 853 
tudes sur les combustibles solides, 
liquides, et gazeux, 265 
Hydraulics, 852-3 
Practical Water Power Engineer- 
ing, 526 
Researches in Concrete, 526 
Use of Water in Irrigation, 526 
Die Wasserbaulaboratorien Euro- 
as; Entwicklung, Aufgaben, 
iele, 396-7 
Water Purification Plants and 
Their Operation, 130-2 
Boston; water supply commission 
report and, 513, 514 
Brick; aggressive waters and; cor- 
rosion and 
Bubble; ascending; study and, 846 
Buenos Aires; corrosion and, 258 
Buffalo, N. ‘Y.; filtration plant, 
new, and, 849 


Calaveras; dam and; reconstruction 
and, 516 

Calcium Chloride; see Concrete 

Calcium Hypochlorite; see Bleaching 
Powder; Caporiet; Pregolan 

Calcium Salts; boiler corrosion 
and, 119 

Calcium Silicate; scale and, 679 


rainfall and; variability 
and, 
Canadian National R. R.; rams, 
hydraulic, and; savings and, 390 
Canadian Pacific Railway; boiler 
corrosion and, 389 
chlorine, available, and, 
Carbon Dioxide; boiling and, 262 
conductivity and, 262 
see Carbonation; Flue Gas; Iron, 
Corrosion and; Soil 
Carbon Monoxide; flue gas and, 


Carbonation; carbon dioxide genera- 
tion and, 671 
Columbus, Ohio, and; costs 
and, 671 
i Ohio, and; advantages and, 
Carbonization, Low Temperature; 
drying and; analogy and, 508 
ov Station, Milwaukee, and, 


products obtained and, 508 
steam generation and, 508 
Catskill Supply; completion, es- 
sential, and, 
Cement; fused, 522 
supercements, 522 
see Concrete 
Charcoal; disinfection and, 258 
iron removal and, 256 
Chicago; diversion and; restriction 


an 
Illinois River and, 262 
metering and, 849 
water supply and; filtration and, 512 
pollution and, 512 
Western Avenue pumping station 
and, 394, 850 
Chicago and N. W. Railway; boiler 
feed water and, 390 
a ; field experiments and, 
Chlorination; crenothrix and, 512 
discussion and, 839 
gas-formers, resistant, and, 671, 672 
growths, obstructive, and, 393 
organic matter removal and, 129 
tastes and, 670, 671, 839 
see Chloramine; Dechlorination; 
Prechlorination 
Chlorine; bronchial irritation and; 
benzoin and, 670 
consumption, industrial, and, 507 
manufacture, electrolytic, and, 507 
Chlorine Absorption; sewage pol- 
lution and; significance and, 119 
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Cincinnati, Ohio; boiler feed water 
and, 672 
hardness and, 672 
Clarifier; Dorr and Hardinge types 
and, 511 
Cleveland, Ohio; Public Utilities 
Department report and, 
Coagulation; discussion, 
and, 510-1, 839 
filtration, rapid sand, and, 263 
hydrogen-ion concentration and; 
control and, 671 
optima and, 671 
laboratory control and; savings 
and, 847 
lime and; interference and, 669 
sodium aluminate and, 522 
Coal; handling equipment and, 
675, 681 


pulverized ; boiler capacity increase 
and, 675 
combustion and, 253 
discussion, general, and, 845 
economy and, 393 
explosion hazard and, 123 
installation and, 395 
problems and, 393 
storage and; compression and, 682 
submerged, 675 
see Carbonization, Low Tem- 
perature 
Colloid; lake, red colored, and, 252 
Color; lake, red, and, 252 
Colorado River; flow and; forecasting 
and, 525 
Colorimetry; standards and; inor- 
ganic salts and, 250 
Columbia River; flow and; forecast- 
ing and, 525 
Columbus, Ohio; carbonation experi- 
ments and, 671 
Combustion; air excess optimum 
and, 255 
coal, pulverized, and, 253 
control and; flue gas analysis 
and, 
see Flue Gas 
Commutator; maintenance and, 675 
Compact; interstate water supplies 
and, 128 
Pecos River and, 524 
ig aggregate and; weighing 
and, 
arches and; analysis and, 128 
construction and; plant, 
nomical, and, 847 
corrosion and; evaporation and, 
127-8 
mechanism and, 127 
porosity and, 127 


general, 


eco- 
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disintegration and, 127 
freezing and; damage and, 523 
prevention and, 523 
restoration and, 523 
strength and; calcium chloride 
and, 523 
edges and centers and, 523 
manipulation and, 523 
watering and, 523-4 
voids and; measurement and, 127 
water, aggressive, and, 127-8, 843 
see Books, New 
boiler feed and, 252, 
oil removal and, 672 
Condenser; surface; leak detection 
and, 675 
maintenance and, 675 
Conductivity; see Analysis 
Conduit; growths, obstructive, and, 
and, 3 
see Flow 
Connecticut; swimming pool survey 
and, 121 
Consumption, per Capita; growth of 
population and, 673 
water rates and, 673 


Contractor; water charges and; 
Mobile, Ala., and, 519 

Copper; bactericidal capacity 
and, 261 


plants and, 261, 393 

soil and, 261 

water, distilled, and, 260, 261 

water, natural, and, 260 

water treatment and; electrolysis 
and, 393 

Copper Sulphate; application and, 

393-4, 512 


dosage, effective, and, 393 
factors influencing and, 393 
growths, obstructive, and, 393 
taste elimination and, 512 
Corrosion; aération, differential, and, 
251, 257 
channels, capillary, and, 257 
combating and, 251, 528 
coatings, protective, and, 507 
conditions and; practice vs. lab- 
oratory and, 508 
electrolysis and, 528 
oxygen and, 251, 528 
present knowledge and, 257, 527 
soil and, 528 
see Books, New; Iron, Corrosion 
and; Paint; Zine 
Crenothrix; removal and; chlorina- 
tion and, 512 
Cross Connections; prohibition and; 
N. Y. State and, 520 
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Dallas, Texas; see Garza 
Dam; arch, experimental; progress 
and, 516 
Baker Power Plant and, 518 
Brule River; pressure, hydrostatic, 
measurement and, 518 
Pit River No. 3 development and, 
§21 
Sennar, Egypt, and, 518 
thermometric observations and, 517 
De-aération; discussion and, 529 
tlashing and, 130 
heat plus iron plus vacuum and, 130 
pitting control and, 264 
Dechlorination; sulphur dioxide 
and, 670 
Deferrization; see Iron, Removal and 
Demanganization; see Manganese, 
Removal and 
oa Colo.; water supply, new, 
and, 
see Marston Lake; Moffat Tunnel 
Depreciation; see Books, New 
ous ; water works extensions and, 
0 


Diesel Engine; air starting valves 
and, 124 
cylinder heads and, 395 
fuel spray valve and, 675 
overning, automatic, and, 123 
fi h speeds accomplished and, 509 
inlet and exhaust valves and, 124 
operating costs and, 123, 509 
piston care and, 395 
units, large, and; tests and, 122, 123 
Dionic Water Tester; improvements 


and, 
Dirance River, France; penstock arch 
and, 841 
Disease, Water-borne; list and, 838 
Disinfection; charcoal and, 258 
membrane filters and, 130 
see Chloramine; Chlorination; 
Filter, Membrane; Ultra-violet 
Distillation ; see Books, New 
Distilled Water; conductivity and, 


262 
copper and, 253-4, 260, 261 
pure; preparation and, 262 
District ; see Irrigation 
Drought; Appalachians, Southern, 
and; 1925 and, 520 


Elbe River, Germany; prechlorina- 
tion and, 129 

Electrical Machinery; lubrication 
and, 123 

Electro-osmosis: softening and, 259 

Engineering; architectural treatment 
and, 512 

see Books, New 


Erie, Pa.; report, annual, and, 840 

Exchequer Dam; closure and; gates 
and, 517 

Extension; see Finance 


Fargo, N. D.; water supply and, 521 
le Fayet, France; mineral waters and, 


845 
Feldhaus-Kubel; nitrite test; im- 
provements and, 260 
Filter; cylindrical, small, 258 
eo embrane; pore size and, 
slimy obstruction and, 130 
sterilization and, 130 
Filter Paper; alkali and, 389 
lead and, 
Filter, Pressure; boiler feed water 
and, 511 
description and, 511 
design, new, and, 507, 677, 681 
Filtration; laboratory control and, 


7 
Filtration, Rapid Sand; coagulation 
and, 263 
incrustation and, 263 
mud balls and, 263 
operation and, 263 
prechlorination and, 129 
washing and, 263 
Filtration, Slow Sand; acclimatiza- 
tion and, 256 
prechlorination and, 119 
sand washing, mechanical, and, 256 
Finance; extensions and; assessments 
and, 513 
investment, justifiable, and, 674 
see Bond 
Flood; control and, 516 
factors, determining, and, 847 
Pecatonica River and, 516 
South Canadian River and, 517 
Florida; water supplies and; U. 8. 
Geological Survey and, 121 
Flow; larvae and, 394 
surface growths and; control and, 
393-4 
see Pipe, Flow and 
Flue Gas; analysis and; interpreta- 
tion and, 253 
carbon dioxide optimum and, 255 
carbon monoxide and, 255 
recirculation and; economy 
and, 253 
Foam, see Boiler 
—_ 5 coniferous vs. deciduous and, 
flood protection and, 847 
rainfall and run-off and, 513 
France i sewage, domestic, disposal 
and, 
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Freeport, Ill.; flood protection and, 
51 


Freezing Point; data and; value 
and, 262 
Fuel; see Books, New 


Gallionella Ferruginea; occurrence, 
exceptional, and, 126 
Garza, Texas; dam and; progress 
and, 851 
Gas; solution and; promotion and, 130 
water treatment and, 130 
Gem Lake, Cal.; concrete disintegra- 
tion and, 127 
Generator; alternating current; 
putting into service and, 6 
Gerber, Ore.; concrete arch dam and; 
observations and, 
51 
Glauconite; water treatment and, 129 
paneer N. J.; typhoid epidemics 
and, 1 
Goiter; Austria and; iodine and, 844 
Hungary and; iodine and, 844 
iodine ion y and, 254 
Pemberton, B. C., and, 254 
Gravel; filter beds and, 840 
Great Lakes; rainfall and; levels 


and, 525 
Great Northern Railway; pitting 
and; control and, 264-5 
Greensboro’, N. C.; pumping plant, 
new, and, 124 


Hackensack, N. J.; water Co. and; 
meter repair service and, 512 

Hardness; see Analysis 

Hetch Hetchy; Bay crossing division 
and, 515 
ower and; costs and, 841 

Highway; see Safe Water 

a ; sanitary hazard, unusual, 
and, 

Hungary ; goiter and; iodine and, 844 

wees rights and; water supplies 
and, 674 

Hydraulics; see Books, New 

Hydrautomat; water raising device 
and, 255 

Hydrogen-Ion Concentration; see An- 
alysis; Iron, Corrosion and 

Hydrostrychnine; nitrate and nitrite 
and, 260 

Hydroxide; precipitation and; anion 
entrainment and, 844 
hydrogen-ion concentration and, 

844 


Ice; crystals and, 843 
manufacture and; filters and, 677 
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water quality and, 677 
segregation upon freezing and, 845 
Illinois; water works and sewage 
systems and, 521 
Illinois Central R. R.; water station, 
automatic, and, 391 
Illinois River; oxygen balance and, 262 
pollution studies and, 525 
self-purification and, 262 
Incrustation; see Pipe Deposit; Sand 
Incrustation 
India; B. Coli group differentiation 
and, 125, 846 
Clemesha scheme and, 125 
Koser citrate test and, 125 
Indianapolis; filtration plant ex- 
tension and, 849 
Indicator; adjustment and, 250 
Inspection; materials and; advan- 
tages and, 391 
Insulation; electrical; care and, 394 
Interstate Water Supplies; rivers 
and; compacts and, 128 
Iodine; see Goiter; Sodium Chloride 
Iowa; water works and sewerage 
systems and, 521 
Iron Bacteria; Moss Beach, Cal., 
and, 125-6 
occurrences and, 125-6 
pipe deposits and, 256-7 
_ Yosemite National Park and, 125-6 
lron, Corrosion and; carbon dioxide 
and, 252 
carbonates and, 252 
drop behavior and, 251 
electro-chemical theory and, 251 
electrolytes and, 252, 258 
mee concentration and, 
oxygen and, 251, 252 
pitting and, 258, 512 
prevention and, 256-7, 507 
rust films and, 252 
spongy; hydrogen ion concentra- 
tion and, 252 
sulfur dioxide and, 252 
testing and; alcohol and, 507 
tuberculation and, 256-7, 512 
Iron Hydroxide (ferrous); precipita- 
tion and; hydrogen-ion concen- 
tration and, 844 
Iron, Protection and; bicarbonates 
and, 252 
bitumen and, 507 
lead suboxide and, 848 
paints and, 843, 848 
pipe, cast, and, 256-7 
rust preventive and, 250 
= treatment and; marble and, 
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Iron, Removal and; charcoal, active, 
and, 256 
discussion and, 512 
Iron Sulfate; corrosion control and, 


Iron Sulfide; water purification, 
natural, and, 256 
Ironton, Ohio; pollution, heavy, 
and, 670 
prechlorination and; tastes and, 670 
Irrigation; districts and, 126, 127 
financing and, 126 
history and problems and, 126 
land settlement and, 126 
Reclamation Act and, 126 
stream regulation and, 128 
see Books, New 


Keene, N. H.; water supply improve- 
ments and, 512-3 

Kenogami Lake; power development 
and, 516 

Knoxville, Tenn.; water works, new, 
and, 850 

Koser, 8S. A.; citrate test and; India 
and, 125 


Lactose Fermentation; see Bacterio- 
logical Examination 

Larvae; flow obstruction and; control 
and, 394 

Law; water supply and; responsibili- 
ties and, 

Lead; stream pollution and; mines 


and, 844 
toxicity and; fish and, 844 
retention and excretion and, 522 
see Analysis 
Lead Suboxide; rust prevention and, 


Leptothriz Ochracea; occurrence and, 
125-6 


Lima, Ohio; carbonation and, 671 
coagulation and, 671 
concentration and, 

1 

Lime, corrosion control and, 671 

growths, obstructive, and; control 
and, 393 

— and; advantages and, 


water treatment and, 840 

Lime, Chloride of; see Bleaching 
Powder 

Limestone; see Marble 

Locomotive; see Boiler Corrosion; 
Railroad; Softening 

Lubrication; electrical machinery 
and, 123 


Magnesium Chloride; see Analysis 
Magnesium Hydroxide; precipitation 
and; hydrogen-ion concentration 
and, 844 
Magnesium Salts; boiler corrosion 
and, 119 
Main; steel; connections and, 515 
see Pipe 
Malad, Idaho; reservoir and; leakage, 
excessive, and, 842 
Manganese precipitation 
and; hydrogen-ion concentra- 
tion and, 844 
Manganese, Removai and; discussion 
and, 512 
zeolite and, 673 
Manila, P. L.; lactose fermenters, 
non-fecal, and, 257 
Marble, aggressivity and; corrosion 
and, 843 
removal and, 252 
Marston Lake, Colo.; seepage, ex- 
cessive, and; remedies and, 848 
Maryland; Bureau of Sanitary En- 
gineering and; report and, 673 
typhoid and, 673 
Meter; electric; improved, 851 
testing and repairs and, 512 
Mine; see Acid Water 
Mineral Content; discussion and, 839 
industries and, 840 
—— and; transparency and, 
9 
Mississippi River; channel control 
and, 842 
Missouri; water works and sewerage 
systems and, 521 
i River; channel control and, 


8 
turbidity and, 842 
Moffat unnel Colo.; dapping 
machine and, 518 
progress and, 519 
Montana; State College; boiler pit- 
ting control and, 264 3 
Montdorf-Etat; water, aggressive, 
and, 251-2 
Motor (electric); direct current; 
armature rewinding and, 682 
mechanism and, 121 
starting and, 395, 682 
selection and, 393 
Mud Ball; removal and, 263 
— Lake, Montana; tunnel and, 


Nashville, Tenn.; dry spells and; 
records and, 525 
Neutral Red; nitrite test and, 260 
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New Bedford; water control, 
usual, and, 848 
New Jersey; ' schools and; water 
supplies and, 121 
— and; water supplies and, 
1 
Wanaque project and; progress 
and, 849 
New Mexico; State Engineer and; 
report and, 524 
stream flow data and, 524 
Texas and; Pecos River compact 
and, 524 
New Orleans; boiler tube failure 
and; control and, 395 
New York City; copper sulfate and; 
experience and, 512 
New York State; cross connections 
and; prohibition and, 520 
Nitrate; see Analysis 
Nitrite; see Analysis 
Nitrogen; see Soil 


Odor; chloramine and, 254 
Ohio; B. Coli distribution and, 672 
highways and; safe water and, 670 
ra lution and, 670 
P. H. S. standards and, 672 
water conference and, 


669-672 
Oil; removal and, 672 
water pollution and, 520 
Oil Engine; spare parts and, 393 
Oklahoma City, Okla.; filtration 
plant control and, 847 
Ontario; cross connections and, 523 
Hydro-electric Power Commission 
and, 508 
Provincial Board of Health report 
and, 522 
euniiatinn and; progress and, 522 
sodium aluminate and; coagulation 
nd, 


un- 


tourist camps and, 523 
typhoid and, 522 
Organic Content; removal and; 


chlorine and, 
Oxygen; see Iron, Corro- 
sion and 
Oxygen Balance; definition and, 262 
factors and, 262 
sedimentation and, 262 


Paint; bitumen and; corrosion pre- 
vention and, 507 
rust-proof; discussion and, 843 
lead suboxide and, 848 
tar and; weather resistance and, 


Paris, France; fuel economy and, 846 
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Pecatonica River; flow statistics and, 
516 


Pecos River; New Mexico-Texas 
compact and, 524 
Pemberton, B. C.; goiter and, 254 
Pennsylvania; highways and; safe 
water and, 672 
Ss and; combating and, 672 
anitary Water Board and, 120, 672 
stream classification and, ’672 
— arch, self-supporting, and, 


Permutit; boiler feed water and, 672 
see Zeolite 
Personnel; attainments and, 838 
Phenol; removal and; filter acclima- 
tization and, 256 
wastes and, 673 
see Analysis 
Philadelphia; water supply and; 
— and; investigation and, 
1 
improvements and, 849 
Philo, Ohio; Ohio Power Co. plant 
and; coal handling and, 675 
efficiency and, 124 
“condensation and; prevention 


“a ‘and, 121 
pressure drop and, 119 
see Power House 
Pipe, Iron; corrosion, spongy, 
and, 
protection and, 256-7 
tuberculation and, 256 
Pipe, advantages 
1 
‘and, 519 
Pipe, Cement-Lined; cast iron; flow 
and, 514 
and; cost and, 514 
specifications and, 514 
incrustation and, 256-7 
Pipe Coating; condensation preven- 
tion and, 
— R. I., aqueduct and, 
Pipe, Concrete; Trammell system 
and, 519 
see Pipeline 
Pipe Deposit; iron and manganese 
and, 512 
tuberculation and, 256-7 
Pipe, Flow and; cast iron mains, old, 
and; Chicago and, 521 
—— drop and; charts and, 391, 


formula and, 119 
Pipe Joint; pipe, concrete and, 519 
welding and, 677 
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Pipe, Lead; protection and; sodium 
silicate and, 256-7 
Pipe, Wood Stave; decay and; causes 
and, 
see Pipeline 
Pipeline; concrete; 
and, 519 
design and, 392, 521 
wood stave; diameter 16 feet, 843 
Pitometer; survey; description and, 


leakage tests 


Pitting; see Boiler Corrosion; Iron, 
Corrosion and 
Pollution; chlorine absorption and; 
significance and, 119 
Illinois River and, 262 
Ohio and, 670 
oil and, 520 
Pennsylvania and, 672 
standards and, 843 
streams and, 840 
classification and, 672 
Texas and, 397 
see Sanitary Hazard 
Portland, Ore.; reservoir extensions 
and, 850 
~~ A generation vs. purchase and, 


Power House; inspection schedules 
and, 124 
piping lay-out and, 675 
record systems and, 124 
Power Station; Philo, Ohio, and, 
124, 675 
Pre-chlorination; Ironton, Ohio, and; 
tastes and, 670 
rapid sand filters and; advantages 
and, 129 
slow sand filters and; oxygen con- 
sumed and, 119 
Precipitation; see Rainfall 
_—— ; chlorine, available, and, 


Preheat; air and; comparisons and, 
394-5 


scale prevention and, 120 
see Boiler Feed Water 
Pressure; pipes and; formula and, 
119, 391, 392 
Prichard, W. Va.; water station, new, 
and, 3 
Providence, R. I.; aqueduct construc- 
tion and, 520 
cituate project and; progress 
a oe J » P 
Pump; suction flow and; equalizing 
and, 120 
wells, deep, and; systems com- 
pared and, 122 
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see Boiler Feed Pump; Books, New; 
Hydrautomat 
Pump, Air Lift; water circulation 
and, 677 
Pump, Centrifugal; charts and; char- 
acteristic curves and, 677 
Pumping; diesel engine and; auto- 
matic government and, 123 
electrical; railroads and; economy 
and, 391 
wells, deep, and; costs and, 122 
systems compared and, 122, 392 
Pumping Plant; control, automatic, 
and, 676, 677 
Western Avenue, Chicago, Station 
and, , 850 
Purification; see Books, New; Coagu- 
lation; Disinfection; Filtration; 
Lime; Sedimentation; Self- 
Purification ; Softening 


Quality; improvement and; typhoid 
decline and, 

Quebec Province; dam construction 
and, 508 

Questions and Answers; ‘Power’ 
— box and, 124, 396, 676, 


near manual and; water supply 
an 
softening and, 840 
testing laboratories and, 391 
water station design and, 391, 392 
water supplies and; standards and, 
392 


well testing equipment and, 264 
Rain; sulfate content and, 253 
ultra-violet and; opacity and, 259 
Rainfall; forests and, 513 
variability and, 525 
vegetation and; lysimeter and, 526 
Ram, Hydraulic; Canadian National 
Railway and; economy and, 390 
Red Water; prevention and, 512 
Refractivity; helpfulness and, 262 
Reservoir; Malad, Idaho; leakage, 
excessive, and, 842 : 
Queen Mary, England ; descrip- 
tion and, 518 
river regulation and, 847 
Rio Grande; conservancy district 
and, 515 
River; see Stream 
Rochester, N. Y.; water supply, new, 
and, 849 . 
Rockingham, N. C.; typhoid and, 120 
Run-off, forests and, 513 
Rust; see Iron Corrosion; Iron, Pro- 
tection and 


840 


894 


—e highways and; Ohio and, 


Pennsylvania and, 672 
Saint-Gervais-les_ Bains, 
mineral waters and, 
St. mrt og river control and; cost 
an 
water supply, new and; progress 


France; 


and 

Saint Paul, Minn.; water supply 
new, and, 

Salt; see Sodium Chloride 

Sand; filter beds and, 840 

Sand Cleaning; filters, rapid sand, 
and, 263 

filters, slow sand, and, 256 

Sand Incrustation; removal and, 263 

— Hazard; unusual; hospital 
and, 254 


School; New Jersey and; water sup- 
plies and, 121 
Sedimentation; discussion, general, 
and, 510, 839 
self-purification and, 262 
Self-Purification; factors and, 262 
Illinois River Studies and, 262 
underground processes and, 256 
se gypt; Blue Nile dam and, 


Sewage; disposal and, 840 
Belgium and, 846 
France and, 846 
Switzerland and, 846 
Silica; electro-osmosis and, 259 
state of combination and, 259 
Sirophyllum  Ferrugineum; occur- 
rence and, 125 
Skew Frequencies; see Statistics 
gates and; computations and, 


— Aluminate; coagulation and, 
22 


preparation and, 522, 844 
Sodium Azide; nitrite removal and, 


259 

Sodium Chloride; iodide and; pro- 
posed statutory requirements 
and, 844 

Sodium Hydroxide; corrosion con- 
trol and, 263, 264 


2. 
Sodium Sulfate; foaming and, 670 
laxative action and, 
pitting and, 263, 264 
control and, 264 
Softening; apparatus and, 129 
design, new, and, 391 
chemical calculations and, 839 
electro-osmosis and, 259 
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heat and pressure and, 129 
lime-soda and; limitations and, 839 
pipe deposits and, 669 
railroads and, 840 
see Boiler Feed Water; Permutit; 
Zeolite 
Soil; acids and, 255 
bacteria and, 255 
carbon dioxide and, 255 
micro-biology and, 255 
nitrogen metabolism and, 255 
sulfur and, 255 
South Canadian River; flood control 
and, 517 
Statistics; skew frequency data and; 
plotting and, 509 
water works and; 400 cities and, 512 
Steam Plant; see Boiler; Carboniza- 
tion, Low Temperature; Coal; 
Cendenser; etc. 
om ; control and; reservoirs and, 
regulation and; irrigation and 
power and, 128 
see Pollution 
Sulfate; rain and, 252 
Sulfur; see Soil; Wood 
Sulfur see Iron, Corrosion 
an 
Pool; Chicago Club and, 
1 


sanitation and, 673, 840 
Switzerland; sewage, domestic, dis- 
posal and, 846 


Tacoma, Wash.; conduit and; life 
and, 841 
water supply improvements and, 
851 


Tampa, Fla.; pumping station, new, 
and, 
Tar; see Paint 
Taste; chloramine and, 254 
copper sulfate and, 512 
see Chlorination 
Tennessee; water resources and, 526 
Texas; New Mexico and; Pecos River 
compact and, 524 
pollution and, 297 
sanitation and, 397-8 
sewage disposal and, 397 
water supplies and, 397, 839, 840 
— works short school and, 838- 
Thermocouple; construction and, 395 
Toronto, Ont.; water supply, new, 
and, 845 
Transformer; polarity and; testing 
and, 122 
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Treatment; see Charcoal; Chlor- 
amine; Chlorination; Electro-os- 
mosis; Gas; etc. 

— N. J.; typhoid decline and, 


Tréves i aggressivity and; correction 
and, 
Tromsdorff; nitrite reagent ; improve- 
ment and, 260 
Tropics; B. Coli group differentia- 
tion and, 125, 257, 846 
Koser citrate test and, 125 
lactose fermentation and, 257 
Tunnel; dapping machine and, 518 
Great Notch; completion and, 849 
Kansas City, Mo., and, 841 
Mystic Lake, Montana, and, 847 
ww No. 3 development and, 
rock and; methods, recent and, 518 
slaking and, 841 
Turbine, Water; reliability and, 394 
vibration and; control and, 
Typhoid; bathing and, 255 
carriers and, 254 
epidemics and, 255 
Maryland and, 673 
New Jersey and, 120 
on N. C., family and, 


Ultra-violet; ammonia and, 259, 845 
disinfection and; Berea, Ohio, and, 
669 


mineral salts and, 259, 845 
natural waters and, 259, 845 
nitrate and nitrite and, 845 
rain and, 259 
turbidity and, 669, 845 

Utility; construction costs and, 127 
see Books, New 


Venturi Meter; hydro-electric plant 
and, 676 


Wanaque; progress, and, 849 


895 


Wash; see Filtration, Rapid Sand 
Washington, D. C.; filtration plant, 
new and, 511, 849 
Waste, Industrial; ammonia plants 
and, 256 
= and; acclimatization and, 
phenols and, 673 
baa Power; stream regulation and, 


see Books, New 
Water Supply; control, sanitary and, 
255, 838 
historical outline and, 838 
hunting rights and, 674 
protection and, 839 
typhoid and, 255, 839 Y. 
Water, Uses and; irrigation and oa 
power and; precedence and, 128 
Pennsylvania Sanitary Water 
Board and; precedence and, 120 
Water Works; beautification and, 840 
Weld; methods, new, and, 251, 848 
see Pipe Joint 
Well; railroad and; testing equipment 
and, 264 
tubular; clogging and; control and, 
119 


yields and; testing and, 517 
Well Protection; Illinois and, 121 
Wood; sulfur treatment and, 507 
Worcester, Mass.; Metropolitan 
spa Supply Commission and, 
51 


Zeolite; advantages and, 673, 679 
base-exchange mechanism and, 679 
boiler feed water and, 679, 680 
crenothrix removal and, 673 
world’s largest, and, 
manganese removal and, 673 
natural; treatment and, 129 
see Glauconite; Permutit 

Zinc; corrosion and, 251, 257 


ae 
fe 


1 
i 
1 
1 
! 
i 
! 
! 
I 
! 
a 
1 
! 
a . 
! 
i 
i 
i 
{ 
ge 
! 
1 
1 
i 
i 
1 
i 
! 
1 
i 


APPLICATION FOR MEMBERSHIP 
IN THE 
AMERICAN WATER WORKS ASSOCIATION 


hereby make application for. 
Membership in the American Water Works Association, in accordance 
with Section......... ....Article III of the Constitution, and enclose 
the required admission fee and one year’s dues in advance. 


(Give address to ‘which you want mail sent) 


Send Application to American Water Works Assn., 170 Broadway, New York, N. Y. 
(To fill in blank see extracts from the constitution, Articles III and V) 


i 
! 
! 
i 
; 
! 
1 
! 
! 
! 
! 
! 
! 
Name ee ere ee eee eee 
1 
1 eee eeee ee ee 
! 
; (Give title as you want it to appear in printed list of members) es 
Business or Professional Experience | 
1 
i 
i 
4 
i 
! 
- 
i 
! 
1 
i 
1 
i 


Recommended by 


Recommended by 


REPORT OF MEMBERSHIP COMMITTEE 


I have investigated the qualifications of the applicant, and 


approve 
disapprove )} of his admission to 


I have investigated the qualifications of the applicant, and 


approve 
disapprove | of his admission to......................... membership. 


I have investigated the qualifications of the applicant, and 


approve 
disapprove of his admission to 


: Received from the Membership Committee and Registered ; 
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Air Compressors: 
Allis-Chalmers Mfg. Co........ 47 
DeLaval Steam Turbine Co.... 11 
Murray Iron Works Co... cover 3 
Sullivan Machinery Co.. 60 
W Pump “Mach. 


31 

Air Lift {ee Systems: 

Sullivan Machinery Co......... 64 
Alum: 

General Chemical Co.......... 22 

Pennsylvania Salt Mfg. Co.. 

Isaac Winkler & Bro........... . 54 
Boilers, Steam: 

Murray Iron Works Co... cover 3 


Brass Goods: 
(See also Pipe, Brass) 
American Brass Co.. 19 
Copper & Brass Research Ass’n. 
Farnan Brass Co. 


Glauber Brass Mfg. Co......... 36 

Kennedy Valve Mfg. Co....... 26 

Mueller Company.............. 33 

A. P. Mie: Co. 37 

Union Water Meter Co........ 41 
Brass Goods, Lead Lined: 

Cement Lined Pipe Co......... 27 
Brass Well Screens: 

Edward E. Johnson, Inc........ 18 
Calking Tools: 

Mueller Company.............. 33 
Cast Iron Pipe: 

(See Pipe) 


Caustic Soda: 
(See Soda, Caustic) 
Cement Lined Pipe: 
(See Pipe) 
Cement Lining Presses: 
Union Water Meter Co......... 41 
Chemical Feed Apparatus: 
American Water — Co.. 32 
Dorr Company. . 


Permutit Compan 
Ross Valve Mfg. Co............ 40 
W. J. Savage Co., 


Simplex Valve & ‘Meter Co.. ae 

Wallace & Tiernan Co., Inc. . — 
Chemicals for Laboratory Use: 

Arthur H. Thomas Co.......... 52 
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Chemicals for Water Purification: 
Diamond Alkali Co 


Mathieson Alkali Works, Inc.. 

Pennsylvania Salt Mfg. Co..... 

Isaac Winkler & Bro........... 54 
Chemists and Engineers: 


(See Directory of Experts, 
page 13) 
Chlorinators: 
American Water Softener Co.. 32 
F. B. Leopold. . 
Paradon ngineering 63 


Wallace & Tiernan Co., Inc... 24 
Chlorine, Liquid: 

Arnold, Hoffman & Co., Inc... 39 

Mathieson Alkali Works, Inc.. 

Pennsylvania Salt Mfg. Co..... 

Wallace & Tiernan Co., Inc... 24 
Clarifiers: 

Clay Spaders: 

Sullivan Machinery Co......... 64 
Cleaning Water Mains: 

— Water Main Cleaning 
Cetin, Curb and Corporation: 

Farnan Brass Co 


Glauber Brass Mfg. Co....... 36 

Mueller Company.............. 33 

A. P. Smith Mfg. Co.......... 37 

Union Water Meter Co......... 41 
Concrete Breakers (Pneumatic): 

Sullivan Machinery Co......... 64 
Condensers: 

Allis-Chalmers Mfg. Co ........ 47 


Copper & Brass Research Ass’n. 
U.S. Cast Iron Pipe & Fdy. Co. 9, 23 
Worthington Pump & Mach. 


Contracting Engineers: 
Ambursen Construction Co.... 13 


Pitt Construction Co........... 
Copper Sheets: 

American Brass Co.. 
Copper Sulphate: 

Cop per & Brass Research Ass’n. 
Flexible: 

DeLaval Steam Turbine Co... 11 
Couplings for Copper, Iron & Lead 

P 


ipe: 
Glauber Brass Mfg. Co......... 36 


: 
40 
99 
bes 
3 
‘ok 


4 INDEX TO ADVERTISEMENTS 


PAGE 

Curb Boxes: 

51 

Glauber Brass Mfg. Co....... 36 

Mueller Company............. 33 

Dams: 

Ambursen Construction Co.... 13 
Diaphragms, Pump: 

Edson Mfg. Corp............. 39 
Drills, Rock: 

Sullivan Machinery Co........ 64 


Engineers and Chemists: 
(See Directory of Experts, 
page 13) 
Engines: 
(See Pumps and Pumping En- 
gines) 


Feed Water Filters: 
Ross Valve Mfg. Co........... - 40 
Feed Water Heaters: 
Biggs Boiler Works Co........ 21 
Worthington Pump & 
Corp. 3 
Filter Rate ‘Controllers and Gages: 
(See Rate Controllers) 
Filters and Water Softening Plants: 
American Water Softener Co.. 32 


Hazen & Whipple.............. 14 
Permutit Company............. 57 

American W tener Co.. 

F. B. Leopold.. 
Paradon ngineering{Co. . 63 
Permutit Company............. 57 


Simplex Valve & Meter Co..... 29 


R. Wood & Co........ cover 2 
Fittings, Copper Pipe 

Glauber Brass Mfg. Co chads 36 
Flexible Joints: 

Glauber Brass Mfg. Co....... 36 

— Cast Iron Pipe & Fdy. 

R. D. Wood & Co........ cover 2 
Flumes, Steel: 

Biggs Boiler Works Co....... 21 
Furnaces: 

Mueller Company............ . 33 

A. P. Smith Mfg. Co.......... 37 
Gages, Surface, Reservoir & 


Special Water Works: 
American Water Softener Co.. 32 
Builders Iron 43 
H. W. Clark 
Simplex Valve & Meter Co.... 29 


Gates, Shear and Sluice: 

Ludlow Valve Mfg. Co........ 28 
Gate Valves: 

(See Valves) 
Gears, Speed Reducing: 

DeLaval Steam Turbine Co... ll 
Grates: 


Murray Iron Works Co.... cover 3 


Hoists, Portable (Air and mene 

Sullivan Machinery Co......... 
Hose, Suction & Conduction: 

Edson Mfg. Corp.............. 39 
Hydrants, Fire: 


Kennedy Valve Mfg. Co....... 26 
Ludlow Valve Mfg. Co......... 28 
Rensselaer Valve Co.......... . 45 
Ross Valve Mfg. Co........... 44 
A. P. Smith Mfg. Co.......... 37 
B.D. Wood @ Go. cover 2 
Hydrants, Sprinkling & Flushing: 
Ludlow Valve Mfg. Co........ 2 
Mueller Company............. 33 
Rensselaer Valve Co........... 45 
A. P. Smith Mie. Co........... 37 
of Materials: 
Investments: 
(See Water Com- 
pan 
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Iron Plants: 
American Water Softener Co.. 32 


Jointing Materials: 
Hydraulic Development Co... 49 
Leadite Company, Inc.... cover 4 
Mueller Company.............. 33 


Laboratory Apparatus: 
Arthur H. Thomas Co......... 52 
Leak Finders: 


Liquid Chlorine: 
See Chlorine, Liquid) 


Machines, Drilling: 
Mueller Company............ 33 
Machines, Lead Flanging: 
Mueller Company.............. 33 
Manhole Frames & Covers: 
54 
Meters: 
Badger Meter Mfg. Co......... 
Buffalo Meter Co.......... eee 
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Meters (Continued): 

Builders Iron Foundry........ 43 
Gamon Meter Co.............. 10 
Bessey Mie. Co. ... 61 
National Meter Co............ 44 
Neptune Meter Co............ 53 
Pittsburgh Meter Co.......... 59 
Simplex Valve & Meter Co.... 29 
Thomson Meter Cu............ 30 
Union Water Meter Co........ 41 


Worthington Pump & Mach. 


Simplex Valve & Meter Co..... 29 
Meter Boxes: 


Builders Iron Foundry........ 43 
51 
Pittsburgh Meter Co.......... 59 
W. P. Taylor Co...... oe 54 
Meter Couplings: 
Badger Meter Mfg. Co.......-. 20 
Buffalo Meter Co............. 42 
Farnam 
Gamon Meter Co.............. 10 
Glauber Brass Mfg. Co........ 36 
61 
Mueller Company............. 33 
National Meter Co............ 44 
Neptune Meter Co............ 53 
Pittsburgh Meter Co.......... 59 
Thomson Meter Co............ 30 
Union Water Meter Co........ 41 
Meter Coupling Yokes: 
W. Clark Co; ....... 51 
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Buffalo Meter Co.............. 42 
Meter Testers: 
Badger Meter Mfg. Co......... 20 
Buffalo Meter Co.............. 42 
Builders Iron Foundry........ 43 
61 
Mueller Company............. 33 
National Meter Co............ 44 
Neptune Meter Co............ 53 
Pittsburgh Meter Co........... 59 


Meter Washers: 
Mabbs Hydraulic Packing Co.. 40 
Motors, Electric: 


Allis-Chalmers Mfg. Co........ 47 
Oil Engines: 
Allis-Chalmers Mfg. Co........ 47 


Worthington Pump & Mach. 


PAGE 
Packing, Rawhide: 
Mabbs Hydraulic Packing Co.. 40 
Penstocks, Steel: 


Biggs Boiler Works Co........ 21 
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American Brass Co............ 19 

Copper & Brass Research Ass’n. 

Farnan Brass Co.............. 

Kennedy Valve Mfg. Co........ 26 

A. P. Smith Mfg. Co........... 37 


Pipe, Cast Iron (and Fittings): 
American Cast Iron Pipe Co... 


Builders Iron Foundry........ 43 
Central Foundry Co.......... 25 
16 


MeWane Cast Iron Pipe Co.... 34 
National Cast Iron Pipe Co.... 39 
U. S. Cast Iron Pipe & Fdy. 


Warren Fdy. & Pipe Co........ 18 
R. D. Wood & Co......... cover 2 


Pipe, Cement Lined: 
American Cast Iron Pipe Co.. 55 


Biggs Boiler Works Co........ 21 
Builders Iron Foundry....... 43 
Cement Lined Pipe Co........ 27 


National Cast Iron Pipe Co.... 39 
be Cast Iron Pipe & Fdy. 


Warren Fdy. & Pipe Co........ 18 
R. D. Wood & Co......... cover 2 

Pipe, Concrete: 
Lock Joint Pipe Co............ 60 


Pipe, Copper: 
Copper & Brass Research Ass'n. 


Mueller Company............. 33 
Pipe Cutting Machines: 
A. P. Smith Mfg. Co.......... 37 


Pipe Jointing Materials: 
(See Jointing Materials) 
Pipe, Lead Lined (and Fittings) : 


3iggs Boiler Works Co........ 21 
Cement Lined Pipe Co........ 27 
Pipe Locators: 
51 
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Welded: 
Biggs Boiler Works Co........ 21 
Penstock Construction Co.... 16 
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East Jersey Pipe Co........... 38 
Pipe, Tin Lined: 
iggs Boiler Works Co........ 21 
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Builders Iron Foundry........ 43 

National Meter Co............ 44 ; 
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Golden-Anderson Valve Spec. 


Mueller Company.............. 33 
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Union Water Meter Co........ 41 
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Pittsburgh Meter Co.......... 59 
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Power): 
Edson Mfg. Corp 
Pumps & Pumping Engines: 
Allis-Chalmers Mfg. Co........ 47 
DeLaval Steam Turbine Co.... 11 
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Murray Iron Works Co.... cover 3 
Ross Valve Mfg. Co.......... 40 
Sterling Engine Co........... 48 
Worthington Pump & Mach. 


Rate Controllers: 
American Water Softener Co.. 32 


Builders Iron Foundry........ 43 
14 
Simplex Valve & Meter Co..... 29 
Securities, Water Company: 
P. W. Chapman & Co......... 12 
Service Clamps, Galvanized: 
Glauber Brass Mfg. Co........ 36 
Mueller Company.............. 33 
Shovels, Underground: 
Allis-Chalmers Mfg. Co........ 47 
Sleeves & Valves, Tapping: 
Ludlow Valve Mfg. Co........ 28 
Mueller Company.............. 33 
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Arnold, Hoffman & Co........ 39 
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Soda, Caustic: 
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Biggs Boiler Works Co........ 21 
Murray Iron Works Co... cover 3 
Penstock Construction Co..... 16 


Steel Plate Construction: 

Biggs Boiler Works Co........ 21 
Sulphate of Alumina: 

(See Alum) 


Tanks, Mixing: 
Tanks, Steel: 


Biggs Boiler Works Co........ 21 

Murray Iron Works Co... cover 3 

Penstock Construction Co...... 16 

W. J. Savage Co., Ine.......... 43 
Tapping Machines: 

Glauber Brass Mfg. Co......... 36 

Mueller Company. . keh 

A. P. Smith Mfg. Co.. Ss 
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(See Sleeves & Valves, Tapping) 
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Mueller Company.............. 33 
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Neptune Meter Co............. 51 
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Edward E. Johnson, Inc....... 18 
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“de Lavaud pipe with the 


Anthony Joint is ideal!’’ 


30,000 feet of pipe under a daily 
gas pressure of 90 to 125 pounds 


TH progressive city of Corpus Christi, 
Texas, with its fine new Port, gives 


this unqualified endorsement of deLavaud 
Centrifugal pipe and the Anthony Joint. 


There are nearly 2,000,000 lengths of 
deLavaud in use today. 


Write for special literature covering 
the uses, advantages and specifica- 
tions of deLavaud Centrifugal pipe. 


United States Cast Iron Pipe 


and Foundty Company 


Philadelphia 
hicago 
Birmingham 
Buffalo 
Cleveland 


inneapolis 


San Francisco 
Pittsburgh 
Dallas 


Kansas City Burlington. New Jersey 
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"WATCH DOG WATER METERS 


DURABLE 
ACCURATE 


DISC, CURRENT AND COMPOUND TYPES 


Inquiries Solicited 


[| GAMON METER COMPANY 


NEWARK NEW JERSEY 
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MOTOR DRIVEN PUMP 
For City Water Works 


HE City of McKeesport, Penna., recently installed four De Laval 

pumping units, of which two are here shown. The four stage 
pump in the foreground delivers 5250 gals. per min. against 350 
ft. head, and the two single stage pumps connected in series, at the 
rear, deliver 4200 gals. per min. against the same head. Each 
unit is driven at 1200 r.p.m. by a synchronous motor. The oppo- 
site side of the station contains duplicates of the units shown. 


DE LAVAL CENTRIFUGAL PUMPS 


are particularly suited to electric motor drive because of high efficiency, power 
limiting characteristic (eliminating the necessity for oversize motors) and low 
starting torque, the latter making possible the use of self-starting synchronous 
motors. Each pump is guaranteed as to efficiency and characteristics, and is 
thoroughly tested at the Works before shipment. All parts are manufactured to 
limit gages on an interchangeable basis, and parts subject to wear, such as 
shaft protecting sleeves, wearing rings and bearings, can be replaced by unskilled 
men, as no fitting is required. 

De Laval electric motor and steam turbine driven pumps in American munic- 
ipal water works now supply over five billion gallons daily. They pump water 
at the lowest total cost, including fixed charges, power and attendance. Ask for 
Catalog B-94. 


Laval 


Steam Turbine Co., Trenton, N.J. 


LOCAL OFFICES: Atlanta, Boston, Charlotte, Chicago, Cleveland, Denver, Duluth, 
Havana, Helena, Honolulu, Houston, Indianapolis, Kansas City, Los Angeles, Montreal, New 
York, New Orleans, Philadelphia, Pittsburgh, Portland, Ore., Salt Lake City, St. Paul, 

San Francisco, Seattle, Spokane, Toronto, Vancouver 566 
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Underwriters 
and 


Distributors 


WATER COMPANY 
SECURITIES 


We invite inquiry 


A 
P. W. CHAPMAN & CO.INC 


42 Cedar Street 116 So. La Salle Street 
NEW YORK CHICAGO 
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DIRECTORY OF EXPERTS 


ALVORD, BURDICK & HOWSON 


J. W. Alvord—C. B. Burdick—L. R. Howson 


ENGINEERS FOR 
Water Works Sewage Disposal 


Water Purification Drainage 
Flood Relief Appraisals 
Sewerage Power Generation 
Chicago Hartford Bldg. 


Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin-Lambert 
Consulting Engineers 


Waterworks, Sewerage, Lighting, Appraisals. 
"Rate Investigations. 


Kansas City, Mo., _Interstate Bldg. 
Los Angeles, Cal., Western Pacific Bldg. 


AMBURSEN DAMS 


Hydroelectric Developments 
Water Supply and Irrigation Dams 


DAMS ON DIFFICULT FOUNDATIONS 
AMBURSEN CONSTRUCTION CO. 


Incorporated 
Grand Central Terminal, New York 
Kansas City, Mo. Atlanta, Ga. 


JAMES M. CAIRD 
Proctor Bldg., Troy, N.Y. Asso. Am. Soc. C. E. 


Chemist and Bacteriologist 
Water Analyses 


SPECIALTIES—Tests of Filter Plants; Exami- 
nations and Reports upon Proposed Sources of 
Water Supply; the Copper Sulphate Treatment for 
Algae; Expert testimony. 


E. B. Brack N. T. Veatcu, Jr. 
A.P.Learnep E.H.Dunmme J.F. Brown 
C. I. Dopp F. M. Veatcu 


BLACK & VEATCH 


Consulting Engineers 
Sewerage, Sewage Disposal, Water Supply, Water 
Purification, Electric Lighting, Power Plants, 
Valuations, " Special and Reports. 

Kansas City, Mo., Mutual Building 
307 South Hill St., Los Angeles, Calif. and 
36 Wes: 44th Street New York City 


THE J. N. CHESTER ENGINEERS 
J. N. Chester J. T. Campbell D. E. Davis 
J. F. Laboon EE. Bankson 


Hydraulic and Sanitary Engineers 
Water Works, Water 
and ts, 
Operation 


Union Bank Building, PITTSBURGH, PA. 


HIRAM W. BLAISDELL 


Consulting Engineer 


Rapid Fine Sand Filtration, Machine Clean- 
ing of Sand Filters, Conversion of Uncovered 
Slow Sand Filters into Machine Cleaned 
Rapid Fine Sand with a eapacity of 25 m.g.a.d. 
Sludge Removed from Sand Drying Beds and 
Re-Sanding by Mechanical Means —Removal of 
Sand from Circular Vats. 


Hotel Sylvania, Philadelphia, Pa. 


EDWARD S. COLE 
Hydraulic Engineer 
50 Church St., New York City 


WILLIAM M. BOOTH 
Professional Engineer 
We have made studies and recom- 


mendations regarding stream pollution 
during the past twenty-five years. 


526 University Block, Syracuse, New York 


CONARD AND BUZBY 
William R. Conard J. Stewart Busby 
322 High St., Burlington, N. J. 


Inspections and Tests of 
Materials 


REPORTS SPECIFICATIONS 
DESIGNS INSPECTIONS 
TESTS 
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FULLER & McCLINTOCK 


Engineers 
NEW YORK, 170 Broadway 


PHILADELPHIA, PA..... 1001 Chestnut St. 
TOLEDO, OHIO,.... Summit-Cherry Bldg. 
KANSAS CITY, MO..,........ 600 Walnut St. 


WEST PALM BEACH, FLA. 
Room 2, Realty Bidg., 
1154 S. Poinsettia St. 


F. B. LEOPOLD 


Builder of 


Municipal Filter Plants 


Experience of 25 years and more than 200 
Plants built insures Satisfaction 


House Bldg. Pittsburgh, Pa. 


ALBERT F. GANZ, Inc. 
CONSULTING ENGINEERS 


Electrolysis Surveys and Reports 
Corrosion Investigations 
Design of Mitigative Measures 


511 Fifth Avenue New York, N. Y. 


MAURY & GORDON 


DasneyH.Mavury FrepG.Gorpon 
ConsuLTING ENGINEERS 


Water Works Sewerage 
Power Plants Appraisals 
1445 Monadnock Block 
Chicago Illinois 


HAZEN & WHIPPLE 


Civil Engineers 
Allen Hazen Malcolm Pirnie 
C. M. Everett L. N. Babbitt 


WATER WORKS 
Design, Construction, Operation, Valuations, 
Rates 


25 W. 43rd Street - New York City 


METCALF & EDDY 


Harrison P. Eddy Frank A. Marston 
Charles W. Sherman John P. Wentworth 
Almon L. Fales Harrison P. Eddy, Jr. 


CONSULTING ENGINEERS 


Water Works. Seweragn Works. Industrial 
Wastes. Municipal Refuse. Drainage. Flood 
Protection. Supervision of Construction and 
Valuations. Laboratory for Chemi- 

and Biological Analyses. 


14 Beacon Street Boston, Mass. 


NICHOLAS S. HILL, Jr. 
CONSULTING ENGINEER 


WATER SUPPLY—SEWAGE DISPOSAL— 
HYDRAULIC DEVELOPMENTS. 
Reports, Investigations, Valuations, Rates, 
Design, Construction, Operation, Management 
Chemical and Biological Laboratories. 


112 E, 19th St., New York City 


ARTHUR L. MULLERGREN 
CONSULTING ENGINEER 
SPECIALIST IN 


Electric Light, Power and 
Water Pumping 


555 Gates Bldg. Kansas City, Mo. 


William Gray Kirchoffer 


Sanitary and Hydraulic Engineer 
Madison, Wis. 

Designs for development of underground 
water supplies, wells with concrete 
screens, high efficiency air lift 
pumps, and iron removal 
plants. 


PEARSE, GREELEY & HANSEN 


HYDRAULIC AND SANITARY ENGINEERS 
Water Supply, Water Puri- 
fication, werage, Sewage 
Treatment, Refuse Disposal, 
Investigations, Reports, De- 
signs, Construction Supervi- 
sion, Appraisals and Consul- 
tation. 

6 North Michigan Ave., Chicago, Illinois 


CHARLES H. LEE 


M. Am. Soc. C. E. 
CONSULTING ENGINEER 


Water Supply Investigations, Water Works, 
Water Power, Drainage, Flood Control 
Reports, Plans, Estimates,’Valuations, 
Underground Water and Water Rights 


Holbrook Bld., San Francisco, Cal. 


THE PITOMETER COMPANY 


Engineers 
Water Waste Surveys 
Trunk Main Surveys 
Water Distribution Studies 
Penstock Gaugings 


50 Church St. New York City 


ey 
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ALEXANDER POTTER, 
CONSULTING ENGINEER 


Specialties: Water Supply and Sewerage 


5@Church St. + - New York City 
Telephone 5501 Cortlandt 


Weston & Sampson 
G. A. Sampson 


Consulting Engineers for Water Supply, Water 
Purification, Sewerage, Disposal of Sewage and 
Municipal and Factory Wastes. Operation of 
Purification Plants and Sanitary Analyses. 


Robert Spurr Weston 


14 Beacon St. Boston, Mass, 


CLYDE POTTS 


M. Am. Soc. C. E. 
OONSULTING SANITARY ENGINEER 
30 Church Street - - New York 


Sewerage and Sewage Disposal, 
Water Works and Water Supply, 
Reports, Plans, and Estimates. 


GILBERT C. WHITE CO. 
Consulting Engineers 
Gilbert C. White, C.E., Pres. 
M. Am. Soc. C. E. 
M. Am. Soc. M. E. 
Clarence E. Boesch, C. E. Cecil C. Fulton, Jr., 
M. Am. Soc. C.E. C. E. 


WATER WORKS 
POWER PLANTS 
SEWERAGE 


STREET IMPROVEMENTS 
ASPHALT ANALYSES 
ELECTRIC LIGHTING 


DURHAM, N.C. 


Sanborn & Bogert 
CONSULTING ENGINEERS 
Water Supply, Sewerage, 
Dams, Tunnels and Founda- 
tions: Concrete Structures. 


New York 30 Church St. 


THOS. H. WIGGIN 


CONSULTING ENGINEER 
415 Lexington Avenue, New York City 
Tel. Vanderbilt 5248 


Reports, Designs, Supervision, Valuation: 
Water Supply, Sewerage, Canals, Flood 
Control, Tunnels. 


Scofield Engineering Co. 
CONSULTING ENGINEERS 
Water, Gas, Electric Plants 
and Distribution Systems 


Appraisals, Valuations and Reports 
esign—Supervision—Operation 


PHILADELPHIA, PENNA. 


S. B. WILLIAMSON 
CONSULTING ENGINEER 


LEE H. WILLIAMSON, AssociaTE 


NATIONAL BANK BUILDING 


CHARLOTTESVILLE, VIRGINIA 


THE DESIGN AND SUPERVISION OF 
WATER SUPPLY DEVELOPMENTS 


CORNELIUS C. VERMEULE 
H. BURDETT CLEVELAND 


Consulting Engineers 
Water Supply 


Investigation, Design, 
Construction, Evaluation 


New York 38 Park Row 


Sewerage 


WHEN 
are you going to give us 
an ORDER 


for your ad. 


ADVERTISING in this JOURNAL 
means more BUSINESS 
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WANTED HELP 


The Association has frequent applications from competent men looking for 
positions. Letus know your needs and we will try to put you 
in communication with the right party. 


Inquire of Secretary’s Office, 170 Broadway, New York City 


POSITION DESIRED 


Superintendent of water plant. Twenty-three years general 
water works experience. Consisting of fifteen years account- 
ing and eight years superintending operation and distribution 
system. Employed at present. Age 44 years. 


Inquire of Secretary’s Office, 170 Broadway, New, York, N. Y. 


NICHOLAS ENGEL 


JOHN FOX & CO. 
CAST IRON 


WATER & GAS PIPES 


FLANGE PIPE 
Special Castings, Fire Hydrants, Valves 
General Foundry and Machine Work 
WOOLWORTH BUILDING 233 BROADWAY 
NEW YORK CITY 


EL PIPE 
PLATE 
WE ARE PREPARED TO FURNISH AND ¢ 
INSTALL LONG-LIFE PRESSURE PIPE IN 
ANY QUANTITY AND IN ANY LOCALITY. 


PENSTOCK CONSTRUCTION COMPANY 
SHARON, PA. 


New York St. Louis Tulsa Houston 
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The Cleveland Rescue Squad saves lives of people overcome by smoke or 
£45 or rescues unfortunates from the precarious accidents of big, cities. 
This means fast riding, day or night. Firestone Gun-Dipped Tires 
were specified because the squad wanted to he sure to get there in time. 


When Human Life Depends 
on Speed 


—those who KNOW depend on Fire- 
stone. 


They have tested the rugged strength 
with unusual cushioning which en- 
ables them to get there in time with 
safety and comfort. It is such 
proved quality that causes fire chiefs 
to standardize on Firestone. The 
scientifically designed Non-Skid 


tread insures positive traction—in- 
stant braking response—quick ac- 
celeration—security at all times. 


Gum-Dipping insulates every fiberjof 
every cork with rubber—building 
greater strength, endurance,!' stam- 
ina. These give the extra mileage 
that reduces cost. See your Fire- 
stone Dealer. 


MOST MILES PER DOLLAR 


Firestone 


GUM-DIPPED TIRES 


AMERICANS SHOULD PRODUCE THEIR OWN RUBBER «ounutiurtd, 
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Now you can have 


JOHNSON WELL SCREENS 
made from 
Anaconda Red Brass 


Johnson Screens for years have been the most resistant to cor- 
rosion owing to the higher copper content brass used. Now these 
screens, instead of being merely corrosion resisting, are made cor- 
rosion proof by the use throughout of Anaconda Red Brass. We 
recommend these new Johnson Screens for use in all wells made in 
corrosive water. Let us tell you more about them. 


EDWARD E. JOHNSON, INC. 
2304 LONG AVE. ST. PAUL, MINNESOTA 


Warren Foundry and Pipe Company 


(Formerly Warren Foundry and Machine Co.) 
Manufacturers of 


Cast Iron Pipe 


Bell and Spigot Flanged 
Special Castings and Fittings, Sizes 3” to 60” 


Our Motto for 67 years “Quality First” 


Sales Offices 
11 Broadway, New York 201 Devonshire St., Boston, Mass. 


Water Gas Sewers. Drains Railroad Culverts 
Also Flexible Joint Pipe 


Works: Phillipsburg, N. J. 


At 
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ANACONDA RED-BRASS PIPE 


REG, U. S, PAT, OFF 


for Severe 
Service Conditions 


RIAL installations substantiate 

laboratory research in establishing 
Anaconda Red-Brass Pipe as the most 
durable of any commercial corrosion- 
resisting pipe obtainable. 


Anaconda Red-Brass Pipe will not 
clog, rust or deteriorate in strength 
even under the severest service con- 
ditions, and is therefore recommended 
for all installations where water or soil 
are unusually corrosive in character. 


Anaconda Red-Brass 
Pipe has the trademark 
rolled in everylength. It Prompt deliveries of Anaconda Red- 
is guaranteed physically 

sound and structurally © Brass Pipe may be obtained from Ana- 


fect by the world’s 
largest and most experi. . conda distributors. The American 


enced manufacturers of = Brass Company maintains substantial 
Copper, Brass and 


Bronze. stocks at its Waterbury, Conn., Buffalo, 
N. Y. and Kenosha, Wis., mills. 


THE AMERICAN BRASS COMPANY 
GENERAL OFFICES: WATERBURY, CONN. 
Offices and Agencies in Principal Cities 


. 
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There is a particular 
Badger Water Meter for 
every service. They range 
in sizes from the }" Disc 
type to the “— 6" Turbine 
compound. ecify Bad- 
ger Meters, they are de- 
signed to meet the most 
exacting water works re- 

irements, Wherever 

adger Meters are used 
they are well regarded for 
dependable and accurate 
performance. 


Trustworthy Meters! 


All Badger Water Meters are made primarily for de- 
pendability—to be trustworthy. They are intended 
to give many years of accurate registration and they 
do. Wherever they are in service, they bear witness 
to these points. 


With a complete range of meters, you can point to a 
Badger for every use. From the small 5/8” Disc type 
to the large 6” Turbine Compound, you will find the 
same thoroughness in design and manufacture. 


Badger Meters are designed by practical water works 
engineers. Only such metals and materials that will 
not corrode enter into their construction. They are 
made for long life and service. 


Remember Badger Meters are faithful to the last drop. 
Let us send you our new circulars. Write today. 


BADGER METER MFG. CO., 841 30th Street, Milwaukee, Wis. 


Branches: 111 W. Washington Street, cont, Chleem, Ill. 367 Fulton Street, Brooklyn, N. Y. 
* 414Interstate Bldg., City. Mo. 1621-39 Fifteenth Street, Denver, Colo. 
—— Arcade Bldg., Seattle, Wash. 


BADGER 


INCH 

ts TURBINE. COMIC: 
SanGER 
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BIGGS 
RIVETED STEEL PIPE 


Is Reliable 


wa works engineers unanimously recognize this fact. 
Its carrying capacity, pressure-resistance and external load 
carrying ability, can be accurately and safely predetermined. With 
the many different methods of lining, coating, and protecting 
Steel Pipe a long life is assured. Engineers’ estimates, as to the 
probable life of steel pipe, vary from fifty years to two hundred 
years. 


The ease with which a Riveted Steel Pipe line may be repaired or 
taken up and relaid, its flexibility, without rupture, and many 
similar qualifications are responsible for the preference it has been 
given by the leading engineers. 


If you contemplate drawing up specifications we have a wealth of 
data at your disposal. 


The BIGGS BOILER WORKS COMPANY, Akron, O. 
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ALUMINUM SULPHATE 


WY 


Shipments are made 


from country-wide 
chain of planis 
and stations. 


Standard Filter Alum 


Lump for solution feed Special ground for dry feed 


Quantity output and processes which protect the Standard 
Purity of the Company’s product enable the user of Filter Alum 
to place his orders with General Chemical Company with im- 
plicit confidence 


And his good judgment is confirmed by the majority of pur- 
chasers of this important product. 


ADDRESS_THE NEAREST SALES OFFICE 


GENERAL CHEMICAL COMPANY 


40 ReEcTor STREET NewYork 


Cable Address, Lycurgus, N.Y. 
BALTIMORE - BUFFALO : CHICAGO: CLEVELAND - DENVER -EASTON 


LOS ANGELES PHILADELPHIA - PITTSBURGH PROVIDENCE: SAN FRANCISCO:ST.LOUIS 
THE NICHOLS CHEMICAL CO., LTD., MONTREAL 


CLEAN YOUR WATER MAINS 


One does not have to be an expert mathematician 
to figure out that a clogged water main calls for a 
stronger pressure and that in turn calls for more 
coal—and literally burning up money. We can 
show you how to get dollar for dollar value out of 
every ton of coal. We can show you how to clean 
the water mains quickly and cheaply. Send us 
your address—that’s all we ask of you. 


National Water Main Cleaning Co. 


CHURCH AND DEY STREETS 
NEW YORK CITY 
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Nearing the North 
Shore. Showing 
the dredger, pile 
drivers and cradle. 


Write for United States Cast Iron 
Pipe handbook—it contains descrip- 
tions of all types of flexible joint 


pipe. 


United States Cast Iron Pipe 


SALES OFFICES 


Philadelphia 
Chicago 
Birmingham 
Buffalo 
Cleveland 


New York 
jSan Francisco 
Pittsburgh 
Dallas 
Kansas City 
Minneapolis 


for Submarine Lines 


he installation shown 
here was made for the 
Delaware River Water 
‘Company by Frederick 
Snare Corporation of New 
York and Philadelphia. 


The line, which consists 
of 64 lengths of our 18” 
Flexible Joint Pipe, was 
laid under adverse tide 
conditions at a maximum 
depth of 26’ at high tide. 


Under the water pressure 
test only four small leaks 
developed and these were 
easily recaulked by a 
diver. The water was 
then pumped out and an 
air pressure of 125 lbs. per 
square inch put on the line 
and maintained without 
evidence of leakage any- 


where. 


U. S. Flexible Joint Pipe 
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and Foundry Company 
Burlington, New Jersey 
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A BATTERY OF ae 


AT THE 
"CANAL ST.SEWAGE SCREEN CHAM 
NEW YORK CITY 
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The W & T Vacuum Chlorinator 


LONG LIFE NON-CORRODIBLE 


The first vacuum chlorinator is Silver —platinum — glass — hard 
still in operation. rubber — nothing else comes in 


ACCURATE contact with wet chlorine. 
Indicates the true chlorine flow VISIBLE CONTROL 


—average error negligible. The glass bell jar lets you see 


SIMPLE what is going on. 
No diaphragm valves on the LOW UP-KEEP 


chlorine supply. Averages less than 1% per year. 


LEAK PROOF EFFICIENT 


Any leaks would be into the ap- The vacuum completely empties 
paratus — because of the vacuum. the chlorine cylinders. 


Write for Techinical Publication No. 38N 


“The only safe water is a sterilized water” 


WALLACE & TIERNAN 


COMPANY, INCORPORATED 
NEWARK : NEW JERSEY 


NEW YORK CHICAGO KNOXVILLE SAN FRANCISCO MINNEAPOLIS 
PITTSBURGH DALLAS KANSASCITY SEATTLE ST.LOUIS BUFFALO 
HARRISBURGH BOSTON INDIANAPOLIS CORTLAND, WN. Y. 
WALtace & TIERNAN; LTD., TORONTO 
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WATER SUPPLY AND FIRE PROTECTION LINES THAT STAY TIGHT 


Contractors and 
Engineers: 
Green & Wilson, 
Waterville, Me. 


Laid in the dead of a New England Winter 


DOVER-FOXCROFT WATER DISTRICT 
DOVER-FOXCROFT, MAINE 


24,000 feet of 10-inch Universal Cast Iron Pipe 


No bell holes to dig. No joints to calk. 
Wrenches the only tools. 


For tight, flexible, dependable water supply 
and fire protection lines address nearest office 


UNIVERSAL 


THE CENTRAL FOUNDRY COMPANY 
Subsidiary of 
The Universal Pipe and Radiator Company 
41 East 42nd Street, New York 


Sales Offices: New York Chicago Birmingham Dallas San Francisoo 
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NNEDY 


service 


Branches in Principal Cities 


N hundreds of installa- 
tions all over the country, 
Kennedy equipment for 
water-works service is prov- 
ing the exceptional efficiency 
of Kennedy design and the 
thorough reliability of Ken- 
nedy construction. 


New York, Chicago, Boston, 
St. Louis, Cincinnati and 
Detroit are only a few of the 
cities in which Kennedy 
Valves and Fire Hydrants are 
pioviding dependable con- 
trol of water supply and fire 
protection systems 


a 
K Prey 
j 
‘VALVES-PIPE FITTINGS- FIRE HYDRANTS 
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CEMENT LINED 
SERVICE PIPE 


Does not depend on water pressure to hold 
it in shape. 


Is not injured by careless handling or back- 
filling. 


Uses standard fittings. 
Sixty years use proves it rustless. 
Has no harmful effect on any water. 


Now standard in dozens of the most pro- 
gressive cities and towns. 


Inexpensive. 


CEMENT LINED PIPE CO. 
LYNN, MASS. 
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The Ludlow Valve Mfg. Co 


MANUFACTURERS OF 


Gate Valves 


Sluice Gates 
Check and Foot 
Valves 


Motor and Hydraulic 
Operated Valves 


ALL SIZES—EVERY STYLE—ANY PRESSURE 


Fire Hydrants 


Simple in Construction 


Efficient Frost-Proof 


“All parts removable without digging up hy- 
drant. Special device prevents street from being 
flooded should standpipe be broken. Minimum 
expense to install and maintain.” 


Office & Works Troy, N.Y. 


BRANCH OFFICES 


New York - ° - - - - 81-83 Fulton St. 
Chicago - - No. 731-733 The Rookery 
Boston = - - - - 1112 Tremont Bldg. 
Philadelphia - Harrison Building 
Pittsburgh - - 815 Oliver Bldg. 
Kansas City - - . . . - R. A. Long Building 


Atlanta, Ga. - . - - - 4th National Bank Bldg, 
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Your Water Works 
Pumping Station 
Efficiently 


O 


Every up-to-date water works manager 
holds it essential to know at all times 
the efficiency of his plant. If pumping, 
he must know the fuel consumed and 
the amount of water pumped. Pump 
counters are unreliable, on account of 
pump slip varying from zero to 40% in 
reciprocating pumps, and on centrifugal 
pumps they are inoperative. If the sup- 
ply is by gravity, he must know the 
quantity of water flowing. 


Simplex meters provide for either one of these 
conditions by giving a continuous record of the 
flow of water. It is simple, rugged, reliable and 
Simplex Meter Register accurate from the maximum down to 5% of the 
maximum flow, without material loss of pressure. 


Interesting data on the ‘‘Simplex Venturi Tube Meter’’ sent upon request 


SIMPLEX VALVE AND METER CO. 


Manufacturers of Meters for Water, Sewerage and other liquids, Rate 
Controllers, Automatic Air Valves, Regulating Valves, and 
Hydraulic Apparatus of Special Design 


6759 UPLAND STREET PHILADELPHIA, PA. 
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FROZEN!—but 


not damaged 


Here is an actual photograph of a 
LAMBERT Frost-Proof Meter which 
has been frozen to an extent that would 
put the ordinary meter completely out 
of commission. 


This is made possible by a patented, 
non-corrosive yielding bolt device which 
allows the upper and lower casing, disc 
chamber and gear train to part without 
damaging the meter in any way. Five 
minutes’ labor the only repair cost. 


The expense and annoyance from 
frozen water meters can be eliminated 
for all time through the Installation of 
the LAMBERT Frost-proof. 


It has been proved that the LAM- 
BERT is the easiest water meter to 
take apart and put together again as 
well as the simplest, most reliable and 
accurate. 


If you are interested in other types 
of meters, we make one for every 
requirement. 


THOMSON METER CORPORATION 


SALES OFFICE, 50 E. 42nd STREET 


LAMBER 


NEW YORK CITY, N. Y. 


FROST PROOF 
METERS 
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Worthington The Worthington 
Water Meters Waterworks Line 


The Worthington meter line is complete. It Pumps, steam and power, reciprocating and 
includes a meter for every possible service and centrifugal 
condition. Pumping Engines, horizontal cross-com- 


pound and vertical triple expansion, crank 
and fly-wheel and direct-acting 


Condensing Apparatus, surface, jet, baro 


Disk Meters—both frost-proof and for 
warm climates 


Turbine Velocity Meters 
metric 
Compound Meters Diesel Oil Engines, horizontal and verti- 
Hot-water Meters for boiler-feed lines cal, two-cycle and four-cycle, single and 
double-acting 
Oil Meters 


Meters, water and oil 
Compressors, air 

Feed-water Heaters 
Hydraulic Turbines 


Stocks of meters and parts are 
carried in our branch houses 
in all parts of the country. 
Write for bulletins. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
115 BROADWAY, NEW YORK CITY 
BRANCH OFFICES IN 24 CITIES 


WORTHINGTON 


71314(3) 
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Chlorinators 
| 


Iron Removal Plants 


AMERICAN 


Successor To 


NEW YORK CONTINENTAL 


More Than 500 Municipal Filtration Plants Installed 


GRAVITY FILTERS 
PRESSURE FILTERS 


FILTER EQUIPMENT OF EVERY DESCRIPTION 


| Dry Chemical Feeders Control Tables 
Wet Feed Apparatus Effluent Controllers 
| Loss of Head Gauges Rate of Flow Gauges 


Write for Our Catalogues and Bulletins 


Fourth and Lehigh Avenues 
PHILADELPHIA, PENNA. 


WATER SOFTENER COMPANY 


JEWELL FILTRATION COMPANY 


Water Softening Plants 
Zeolite Water Softeners 


| AMERICAN WATER SOFTENER COMPANY 
| 
| 
| 


ORIGINATORS OF MECHANICAL FILTRATION 


| 
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Better, quicker tapping 
with the improved Mueller Tapping Machine B 


Mueller engineers have designed new efficiency in the Mueller Water Tapping Machine 
“B,” shown above. Embodying all the recent Mueller improvements, this machine sums up 
all that is best in tapping machine construction. The ease and speed with which it taps a 
main and inserts a corporation stop is nothing short of a revelation to those observing its 
operation for the first time. 


You cannot afford to do your tapping with a machine of less efficiency. The improve- 
ments in the Mueller “B” will speed up your work. You can effect greater savings in time 
and labor. Greater economy in tapping costs will soon pay for the cost of the machine. 


The Mueller Tapping Machine “B” makes taps and inserts stops from one-half to one inch 
in pipe under pressure. It makes taps alone from one-half to two inches in open or 
pipe. When used with Mueller Corporation Stops, with the superior Mueller thread, a 
permanent non-leaking joint is assured. 


We will make a liberal trade-in allowance on your old Mueller model. Write for details today. 
MUELLER CO. 
(Established 1857) 
Factories: Decatur, Illinois; Port Huron, Michigan. 


Canadian Factory Branches 
MUELLER, Limited, Sarnia New York, San Francisco, Los Angeles 


MUELLER 


Reducing and Regulating Valves 
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Will McWane Joints Hold? 


The above pictures of an 8-inch MceWane Pre- 
calked Joint cast iron water main before and 
after the recent Florida hurricane are an 
answer to that question. 


They hold! 


For tight joints, for lower cost and easier, 
quicker pipe-laying, address: 


McWANE CAST IRON PIPE CO., Birmingham, Ala. 


District Offices: District Offices: 
208 S. La Salle St., Chicago, Ill. 1807 Santa Fe Bidg., 
819 Bankers Tr. Bldg., Dallas, Texas. 
Philadelphia, Pa. Pacific States Cast Iron Pipe Co., 


422 Central Bldg., Provo, Utah. 


Los Angeles, Calif. 


Sizes: 1144—through 8 Standard lengths. 
inches, Precalked Joint Fittings. 


? 
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GOLDEN-ANDERSON 


Patent Automatic Cushioned 4 
Controlling Altitude Valves 


We have enlightened many a water user in mu- 
nicipalities, in industrial plants and on railroads, 
as to the adaptability of these Golden-Anderson 
Valves, and as to their function of SAVING, 
and of eliminating troubles. 

Forautomatically maintaining Uniform Stage 
of Water in Tank, Reservoir or Standpipes. 
Doing away with the annoyance of Freezing and 
Float Fixtures inside or outside of Tanks. 
“Three Ways of Closing These Valves:” 
lst—Automatically, by water 

2nd—By Electricity, if desired 

3rd—By Hand 

May also be arranged to automatically close 
when a break occursinthe mains. When neces- 
sary they may be soconnected as to “work both 
ways” on a single line of pipe. 

No valves or fixtures inside or outside. 


Sizes to 30 in. 
Remember! 
“HOSTS OF REFERENCES” ‘*Made with stop starter 
Valves cushioned at all times by air 
attachment for centrifugal 

No water hammer or bursting mains pumps’’ 

GOLDEN-AN DERSON 
Automatic Cushioned GOLDEN-ANDERSON 

Water Regulating Valves Patent Automatic Cush- 
for high or low pressure ser- ioned — Float 


vice are a necessity for mod- 
ern water works and rail- 
roads. 

Positive in action and per- 
fectly cushioned both in 
op2ning and closing. 

‘ill maintain a constant 
pressure regardless of the 
volume of the initial flow. 
When fitted with electrical 
attachment valve can be in- 
stantly opened to full area 
from any number of distant 
points, thus insuring full pres- 
sure in case of fire, etc. 


Sizes to 30 in. 


They carry a constant water 
level in feed water heaters by 
perfectly controlling the flow 
of makeup water. 

Operated by protected en- 
closed copper float. 
Cushioned by both air and 
water, 

Operate without hammering, 
sticking or chattering. ° 
metal to metal seats. ade 
angle or straightway. 


Sizes 1 in. to 30 in. 


GOLDEN-ANDERSON 


GOLDEN-ANDERSON 
Patent Automatic Double Cushioned 
Pat. Automatic Cushioned Check Valve 


Water Float Valves 
1. Automatically Maintain Uniform W'ater 
Levels in Tanks, Standpipes, ete. 

2. Instantly Ad- 
justed to Operate 
Quickly or 
Slowly. 

3. Floats Swivel 
to any Angle— 
Most Satisfac- 
tory Float 
Valves Known. 
4. No Metal-to- 
Metal Seats — 
No Water Ham- 
mer or Shock. 
5. Cushioned by 
Water and Air. 


Automatically pre- 
vents reverse flow 
of pressure. 
Perfect] ycushioned 
to prevent shock or 
hammer. 
Especially adapted 
for water works to 
prevent disastrous 
@ reverse flow of pres- 
sure due to pumps 


Sizes to 36 in. 


Sizes to 30 in. Angle or Globe 


Golden-Anderson Valve Specialty Co., 1215 Fulton Bldg., Pittsburgh, Pa. 
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LAVBER BRASS GOODS 
NEVER FAIL TO MAKE A GOOD 
IMPRESSION = ONE THAT LASTS 


GLAUBER BRASS MFG. CO. 
Cleveland, Ohio 


= 

\ 

oe 

THE ONLY \ 

BRASS GOODS 
GUARANTEED 

GLAUBER 
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The A. P. Smith Manufacturing Company 
East Orange, New Jersey 


Manufacturers of Water Works Specialties, one of these specialties shown 
herewith, namely a Machine for inserting 4”, 6” and 8” valves in existing 
straight lines of pipe under pressure. The machine is made in other sizes 
as follows: No. 2 for inserting 8”, 10” and 12” valves, No. 3 for inserting 
14”, 16”, 18” and 20” valves, No. 4 for inserting 24” horizontal valves and 
we are now designing a machine for inserting 30” valves. 


The pipe is cut about one-half through and the special sleeve is then bolted 
around the pipe, the end ot the sleeve being placed within a fraction of an 
inch of the cutting tool; the Inserting Machine is then attached around 
the pipe and the sleeve completely enclosing the cutting mechanism. The 
shaft is then rotated until the pipe is cut 


entirely through. 4 
Thereafter the cutting machine with the 
section of the pipe cut out is drawn up into U 


the dome and the sliding valve (E) is closed 
and the dome removed, the cutting machine 
is taken out and the special valve substi- 
tuted for it and the dome replaced. 


Sliding valve is then reopened and the spe- 
cial valve lowered into place between the 
ends of the pipes. The special sleeve is now 
forced forward by means of jacks until it 
enters the large hub of the special valve; 
continuing the motion the opposite or small 
hub of the special valve is forced on the 
pipe. Both hubs are provided with wedge 
shaped lugs, which center the pipe and 
sleeve ends and hold in place the rubber 
gaskets which make the temporary joints 
between these and the valve. The upper 
casing is removed and the joints at both ends 
of the valve and the sleeve joint are leaded 
and calked. 
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A clear water-way 
means greater water capacity 


LOCK-BAR steel pipe has a smooth in- 
terior unobstructed by rivets and has a 
slightly better carrying capacity than 


cast-iron pipe. Riveted pipe is less 
smooth in the interior, the projecting 
rivets increasing the friction of the flow- 
ing water, and also the numerous joints 
with either in-and-out joints or with 
taper joints. For these reasons riveted 
steel pipe carries from 10 to 15 per cent 
less water than LOCK-BAR pipe or cast- 
iron pipe. In comparing riveted pipe 
with LOCK-BAR pipe and cast-iron 
pipe, a riveted pipe should be taken with 
a sufficiently greater diameter in order 
; to carry as much water as the others. 


LOCK-BAR STEEL PIPE has been 
held by eminent engineers, including 
among others, J. Waldo Smith, Clemens 
Herschel and Allen Hazen, to have ten to 
twenty per cent less resistance than riv- 
eted steel pipe. 


It will be readily understood why 
LOCK-BAR pipe has so much more 
carrying capacity. Obstructions to flow, 
causing friction and reducing capacity 
are practically eliminated. The absence 
of obstruction and smooth inner surface 
further eliminates opportunity for the 
building up within the pipe of deposits 
to restrict the pipe area. 


Riveted pipe is open, to some extent, to 
objections, due to the obstructions 
caused by rivet heads, but LOCK-BAR 
pipe has but one-fourth the number of 
circular seams that riveted pipe has and 
but 40% of the joints of a cast-iron pipe 
of 12-foot length. Moreover, the smooth 
longitudinal seams have no rivets to 
furnish easy attachment for foreign mat- 
ter and to create eddies and the result- 
ant friction and loss of head. 


EAST JERSEY PIPE COMPANY 
7 Dey Street, New York, N. Y. 


WESTERN STEEL PIPE COMPANY 


YW, 


444 Market Street, San Francisco, Cal. 
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EDSON | |BELLE ALKALI C0. 


BELLE, W. VA. 
=== DIAPHRAGM=— — 


PUMP SPECIALTIES CHLORINE 


Hand and Power Outfits Highest Purity Only 
In ‘‘White Cap’”’ Cylinders 
HEAVY DUTY One or Two Pump UNITS 


with 3-inch or 4-inch Suction CHLORIDE OF LIME 


BELLE BRAND 
Insist on GENUINE EDSON 


Pumps, Suction Hose, Dia- 


phragm with Bead, etc. Arnold, Hoffman & Co. Inc. 


Write for Catalogue T. Sole Agents 


EDSON MANUFACTURING CORP. 


Main Office and Works : 
375 Broadway, Boston Philadelphia Charlotte 
40 Rector Street New York 


AT ION A General Office and Foundries 


IS MADE RIGHT BIRMINGHAM, ALABAMA 


N CAST IRON PIPE National Cast Iron Pipe Company 


Manufacturers of Sand Cast and deLavaud 
Centrifugally Cast, Cast Iron Water and Gas 


PIPE 


Also Fittings, Flange Pipe, Flange Fittings and Special Castings 


SALES OFFICES: 

We are featuring our 2” Bell and 717 Peoples Gas Bldg. 
Spigot Cast Iron Service Pipe in City, 
6’ lengths with prepared joint. ante 

Los Angeles... ... 903 Hellman Bank Bidg. 


Write or wire us for information. had ville, Florida 


1409 Barnett National Bank Bldg. 
Salt Lake City, Utah...... 417 Kearns Bidg. 


Stocks Carried at Chicago, Illinois, Kansas City, Missouri and Dallas, Texas 
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Automatic Pressure Control Valves 
Feed Water Filters 
Portable Fire Hydrant Heads 
Hydraulic Engines 
Hydraulic Booster Pumps 


ROSS VALVE MFG. CO., INC. TROY, N. Y. 


ESTABLISHED 1879 


Water Works Engineers 


i, Do You Want a Packing that will NEVER 

iy Cut or Score Your Rods, Shafts, or Plung- 
Reg. U. S. Pat. Off. ers, and Will Last For Years? 

Then send us an order for the MABBS RAWHIDE PACKING which never be- 

comes hard or glazed, and will save you power and money. Any size put up in 


standard tin pails of 5-10-25 and 50-lbs. and in kegs and barrels of 100 and 200- 
Ibs. Price $2.00 per Ib. 


MABBS HYDRAULIC PACKING COMPANY 
431 S. DEARBORN STREET (Incorporated 1892) CHICAGO, ILLINOIS 


58% Soda Ash—76% Caustic Soda—Modified 
Soda—Special Alkalies— Bicarbonate of Soda 


Unceasing Vigilance Safeguards the 
Uniformity of DIAMOND ALKALIES 


IAMOND Alkali Chemists have 

made the varied alkali require- 
ments of industry a lifetime study. 
@ All the skill that comes with this 
intimate knowledge is concentrated 
in the production of Diamond Alkalies 
of the highest purity and uniformity. 
@ Every carload is manufactured to 


an exacting standard and guaranteed 
by analysis to conform to these 
quality specifications. @ It is this 
unceasing vigilance that has estab- 
lished Diamond Alkalies as the acme 
of quality throughout every industry 
it serves. 


CONVENIENT WAREHOUSE STOCKS IN YOUR VICINITY 


DIAMOND ALKALI COMPANY 


PITTSBURGH 


PENNSYLVANIA 
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Toledo, Ohio, Invested 
$2730.00 


Increased yearly income 


$20,471.32 


As a result of installing Union Compounding Valves, 
Toledo, Ohio, has proven once more the increased 
revenue of this valve. 


The first installation was on twenty three meters of 
various types, there being thirteen 3-inch, eight 4inch 
and two 6-inch. The monthly average billings before 
compounding increased after compounding 106 per cent, 
or $20,471.32 based on one year. In every instance there 
was an increase, the highest being 608 per cent. 


Union Compounding Valves stop the leaks in revenue 
by measuring the small flow. For comparatively small 
initial investment you can secure returns in increased 
revenue that will astonish you. Write for catalog. 


UNION WATER METER CO. 


Established 1868 
WORCESTER, MASS. 
New York Office: 50 Church St. Philadelphia Office: 539 Real Estate Trust Bldg. 


————— 
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AMERICAN AND NIAGARA 


ww ATER M ETERS ) 


This sectional view shows a 3 inch or house size meter cut at right 
angles to the pipe line. The breakable frost bottom has been broken 
by a freeze up. 

NOTE: 
1. How the breakable section of the bottom is entirely inside and independent of 


the meter flange. This allows the six flange bolts to be drawn directly up on the 
gasket. Meter is tight on highest pressures. 


2. How the breaking of the frost bottom immediately releases the measuring cham- 
ber. No warping. 


3. How the submerged gears can remain fixed in the ice, while their bearing shafts 
move downward. No breakage. 


These and other points described in large illustrated catalogue. Write for your 
copy. 
Write for catalog and prices 


BUFFALO METER CO. 


2914 Main St. BUFFALO, N. Y. 


Niagara and American meters comply in all respects as to accuracy and capacity with the Standard 
Specifications of the American Water Works Association. 
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The Gauntt Dry Chemical Feeder . 


designed for feeding any dry material, espe- bl 
cially Hydrated Lime and Sulphate of 
Alumina for water purification. 


These machines have been on the market 
ten years and have met with unqualified 
success. We are furnishing them to large 
and small cities all over 

the country 


Write for Catalog No. 25 
giving full description 


W. J. SAVAGE COMPANY, INC. 


KNOXVILLE, TENN. 


ADVERTISING 


in this 


JOURNAL 


means more 


BUSINESS 


In 1891, four years after Clemens Herschel’s invention ‘z 
ofa compound pipe for utilizing the Venturi phe- 2 
nomenon of fluid flow, the frst VENTURI M 
TUBE, a 36” with 16” throat, was designed and built 
by Builders Iron Foundry for East Jersey Water Co. 
It was immediately installed at Belleville, N. J., ina 
steel pipe line leading to a high service reservoir. 

In 1895 an automatic VENTURI REGISTER was 
furnished for connection to this Meter Tube. 

BOTH TUBE AND REGISTER ARE 
STILL IN SERVICE. 

Many more instances might be cited where the 
VENTURI has been on the job day and night con- 
tinuously for 29 to 30 years, Thus from the 
beginning reliability and durability have been built 
ioto VENTURI equipment. 

Ask for bulletins on Venturi Meters 
for “‘most anything that 
flows.”’ 


Builders Iron Foundry 


Providence, R. I. 
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WATER 
METERS 


FACTORY OF THE NATIONAL METER CO. 


Whenever the question of buying meters comes up, please remem- 
ber that we make them in six distinct types, comprising Rotary 
and Oscillating Piston, Disc, Velocity, Compound, and Venturi; 
in sizes from $” up to the giants for measuring full flows of mains. 


Our plant is a big one, thoroughly equipped, and our force highly 
skilled and experienced. We have been making meters since 
1870, and are always ready to serve you, to the best of our 


ability. 


NATIONAL METER COMPANY 


Makers of Crown, Empire, Nash, Gem, Empire- 
Compound and Premier Meters 


299 BROADWAY, NEW YORK 


CHICAGO Boston CINCINNATI 
ATLANTA San FRANCISCO Los ANGELES 
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SOME of the POINTS OF SUPERIORITY of 
RENSSELAER TAPPING SLEEVES 


Require less lead for Calking 
ier to center on pipe before pouring 
Give Extra Pipe Protection 
Bolts require No Iron Washers 
Each Size carefully designed for its Working Pressure 
Can be used with all Standard Tapping Machines 


Rensselaer Tapping Sleeves are the only Sleeves on the market 
which are built with two Raised Rings which are a part of 
the Sleeve Casting itself. These Rings are used as Stops 
for the Hemp or Jute against which the Lead is poured to 
make the joint. In other types of Sleeves, without Rings, 
the Lead, when poured, fills entire space up to point at 
which cut is made. 

The Raised Rings also permit easier centering of Sleeves on 
Pipe, also permit revolving Sleeve on pipe making it 
easier to tighten nuts on bolts which connect the two 
halves of the Sleeve. 

The Bolting Flanges on all Sizes of Rensselaer Sleeves are made 
the full length of the Sleeve, permitting a greater number 
of bolts to be used back of point calked, giving greater 
protection to pipe at point where piece is cut out. This is 
especially important as in some cuts a hole nearly one-half 
the size of pipe is cut away. 

BOOK No. 11 GIVES FURTHER PARTICULARS 


RENSSELAER VALVE COMPANY 


TROY, N. Y. 
BRANCH OFFICES 
NEW YORK, Hudson Terminal Bldg, LOUISVILLE, Starks Bidg. 
CHICAGO, Monadnock Block SEATTLE, Arctic Bi 
PITTSBURGH, Oliver Bldg. NEW ENGLAND, C. L. Brown, North , Mass. 
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Transactions of the International Conference 
on Sanitary Engineering, London, 1924 


Distributed in HE CONTENTS cover a wide variety of 
the United States subjects, including State Sanitary Ad- 
eta aire A. ministration; Works for the Prevention of 
Malaria and Yellow Fever; Methods of Disposal of Sewage and Trade 
Wastes in Various Countries; Treatment of Sludge Arising from the 
Agitation Processes of Sewage Disposal; Fertilizing Value of Sewage 
Sludge; Sewerage and the Control of Storm Water; Design of Sedimen- 
tation Works; House Sanitation; Refuse Collection and Disposal; 
National Control of Water Sources. Price, $4.00 


AMERICAN PUBLIC HEALTH ASSOCIATION 
370 Seventh Avenue, - - New York City 


The Public Health Engineering Section 


OF THE 


American Public Health Association 


IS ONE OF THE ASSOCIATION’S OLDEST AND MOST IMPORTANT DIVISIONS 


The Association extends an invitation to every sanitary engineer en- 
gaged in the control of the environment to become a member and become 
affiliated with the section of his profession. Members are entitled to all 
the services which the Association has to offer, including the American 
Journal of Public Health. This unique monthly publication gives you the 
various Committee reports of the Sanitary Engineering Section in addition 
to original articles anu uotes on the important developments in your field 
and also ee you informed on important topics in all the allied fields of 
public health. Recent issues of the Journal have contained the following 
papers of interest to you: 

Definitions for Sewerage and Sonne Disposal Practice; Water Supply and Puri- 
fication, Report of the Committee; Values in the Control of the Environment; 
Sewage ney sae andits In retations; Bathing Places, Report of the Committee; 


Incinerator Specifications and Contract Tests. 


Clip the coupon below for an application blank for membership or a 
sample copy of the Journal or both. 


The American Public Health Association, 
370 Seventh Avenue, New York City. 


I am interested in membership in the Association. Please send me an application blank .... 
I would appreciate a sample copy of the American Journal of Public Health................. 
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PUMPING EQUIPMENT 


Write Write 
for For 
Bulletin Bulletin 
No. 
No. 1637 _. 
1632-G 


Installation of 3 (15-18) Mill. Gall. Horizontal Opposed 
Type Crank and Flywheel Pump. Eng’s. 


WHEN ADAPTED TO THE PARTICULAR 
REQUIREMENTS OF A GIVEN SERVICE 


WILL BE MOST SATISFACTORY 


Let us submit unbiased recommendations 


PUMPS - CENTRIFUGAL PUMPS 
WITH MOTOR OR TURBINE DRIVE 


MANUFACTURING COMPANY 


Milwaukee, Wisconsin, U. S. A. 


ke BUILDERS OF CRANK AND FLY-WHEEL 
(AC 
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FAIR QUESTIONS TO ASK about any standby engine. 


(1) How many are running at equivalent speeds and where? 
(2) To see the testimonial letters. 


And if they can’t 
be produced, buy 
Sterling 
High Duty 
Internal 
Combustion 
Engines 


and be sure. 


Sterling, 


There are 500 in- 
stallations to back 
you up and the un- 
solicited testimonials 
are legion. 


-P. 1000 gallon 6” SIEB American Underwriter centrifugal fire pump, direct con- 
50 to 3000 H.P nected to CRC 4 cylinder Sterling engine, 1000 G.P.M. 240 ft. total head, 1200 


at R.P.M. efficiency 72%, pump furnished complete with Underwriter fittings and is 
1200 R.P.M. installed at the University of British Columbia, Vancouver, B.C. 
STERLING ENGINE COMPANY Dept. C. Buffalo, N. Y., U. S. A. 


BADGES 


OFFICIAL BADGE 


This cut is a facsimile, enlarged, of 
the official badge or emblem of the 
association. It is of gold and blue 
enamel made with a pin, but can be 
made into a button or watch charm. 


The price in solid gold is $5.00 and 
they can be procured by addressing 


AMERICAN WATER WORKS ASSOCIATION 
170 Broadway, New York, N. Y. 


These badges are not to be confused with the usual convention badge, 
but are for everyday use 
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MAKE YOUR CAST IRON JOINTS 


LEAD-HYDRO-TITE 


(Trademark) 


AND CUT YOUR EXPENSES 


50% SMALLER BELL HOLES 
75% HANDLING 


| 
| 
50% FIRST COST 
| 100% CALKING 


We will ship to prospective users, 
purchasing a trial lot of one to five 
bags, on the following terms. If 
| after trial the purchaser is not satis- 
fied, we will, on return of unused 
material, refund the price paid. 


ONE QUALITY ONE PRICE 


HYDRAULIC DEVELOPMENT CO. 


296 Boylston Street Boston, Mass. 


® 
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GIVE HEALTH 


The most valuable and least expen- 


sive holiday gift that you can make 


IVE health as a Christmas present—to 

yourself, to every member of your family, 

and everybody in your community. You can! 
Buy Christmas Seals. 

The work done by these tiny, mighty little 
seals has helped to cut the tuberculosis death 
rate by more than half. 

Seal every parcel, letter, and holiday greeting 
with Christmas Seals. Give health— 
and feel the joy that comes with the 
giving of man’s greatest gift to his 
fellow man — healthy happiness now 
and for years to come. 


MERRY CHRISTMAS 


THE NATIONAL, STATE AND LOCAL TUBERCULOSIS ASSOCIATIONS OF THE UNITED STATES 
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Waterworks Engineers and 
Superintendents 


ge, Have you investigated the CLARK METER 
a BOX, for absolute protection to the meter 
from freezing? 

DEMONSTRATED by thirty years of 
use in thousands of cities. 

A few of the most important reasons for 
| standardizing on the placing of meters at 
the curb line in CLARK METER BOXES 
are— 

1. Meter is always accessible. Consumer 
not at home or indisposed need not inter- 
| fere with the efficient operation of meter 
“s| department. No crawling under crates, 
t| kindling, etc. No flashlight required. 
| 2. Meter is read whenever desired with- 
j) out annoyance to consumer, nor danger 
| from burglars gaining admission to the 
home under guise of meter reader. 

3. CLARK METER BOXES are placed at 
a uniform distance from curb and property 
line. Meter reader can not miss them. Over one-half the walking distance saved. 

4. TWENTY SECONDS is all the time required for reading meter, including 
locking box. FIFTY SECONDS for changing meter, accomplished by the one 
piece bronze constructed lock (always in operating condition) and coupling yoke. 

5. Leaks in entire service line are detected and registered by meter, relieving de- 
partment of service line upkeep. 

6. Meter cannot be tampered with by unauthorized persons. Perfect lock is 
secure with a key of its own. 

7. ABSOLUTE PROTECTION TO METER from FREEZING although it is 
raised in meter box to a convenient height. Double lid has been proven a fallacy 
by extensive use of the CLARK METER BOX in the coldest climates. 

8. PROTECTION from fire, hot water and damage of any nature. 

9. UNIFORM INSTALLATION for all sizes and makes whether placed in the 
sidewalk, boulevard or street. 

10. PERFECT LOCK—designed for this severe service. One piece bronze con- 
structed. Nothing to corrode or require oil. 

11. THE CLARK METER BOX is the ORIGINAL Northern Meter Box. 


Let us cooperate with you for efficient operation of the service and meter department 


H. W. CLARK COMPANY 


Manufacturers Water Works Equipment 
MATTOON, ILLINOIS U.S. A. 
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PETRI CULTURE DISHES 


No. 4326 


We offer below Culture Dishes of two glasses, one satisfactory for the ordinary 
routine of hot air sterilization and the other for both hot air and steam pressure 
sterilization. 

Since all glass is more or less soluble in water, steam pressure at 130°C is a 
severe test of stability. Culture dishes of ordinary glass, if well annealed, will 
withstand hot air sterilization but always show decomposition after short exposure 
to steam pressure. Where the latter is routine or even occasional practice, we, 
therefore, recommend Culture Dishes of N-101-AF glass as described below. 


FOR BOTH HOT AIR AND STEAM PRESSURE STERILIZATION 


4326. Culture Dishes, Petri, of N-101-AF glass, guaranteed to withstand repeated 
steam pressure sterilization at 130° C without corrosion or undue break- 
age and with a minimum effect on the true reaction of the media since 
this glass is relatively alkali-free. 


FOR HOT AIR STERILIZATION ONLY 
4330. Culture Dishes, Petri, of well annealed glass, guaranteed to resist repeated 
hot air sterilization without undue breakage but not recommended for 
use in the steam pressure sterilizer. 


Quantity discounts on above Petri Dishes:— 
10% discount in carton containing 1 dozen 
20% discount in case containing 1 gross 
25% discount in lots of 10 gross 
4334. Petri Dish Covers, of Porous White Porcelain, unglazed throughout. The 
arr’ —_ fits the bottcms and the larger size fits the tops of above 
etri Dishes. 


4335. Petri Dish Covers, of Glazed White Porcelain, unglazed inside but glazed on top 
As suggested by C. C. Young. Inside diameter 103 


Quantity discounts on above Petri Dish Covers:— 
10% discount in carton containing 1 dozen 
20% discount in case containing | gross 


Prices subject to change without notice 


ARTHUR H. THOMAS COMPANY 


RETAIL—WHOLESALE—EXPORT 
LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA, U. S. A. 
CABLE ADDRESS “BALANCE,” PHILADELPHIA 
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ITH a sensitively accurate water-measur- 
ing instrument, which makes more readily 
possible the detection of leakage. 

The Neptune Trident Meter registers sensi- 
tively as well as accurately the flow of water 
passing through on all leaks. The use of the 
meter, not only helps to conserve the water sup- 
ply generally, but places the burden where it be- 
longs. The consumer pays for all waters actually 
passing through the meter. 


Send for a copy of the 86-page book illustrating and de- 
scribing all types and sizes of Neptune Trident Meters. 


NEPTUNE METER COMPANY 


Pioneers in Meter Progress 
50 EAST FORTY-SECOND STREET, NEW YORK CITY 
NEPTUNE METER CO., LTD., 345 SORAUREN AVE., TORONTO, CAN 


Boston San Francisco Seattle Los Angeles Portland 
Chicago Atlanta St. Louis Denver 
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SULPHATE OF ALUMINA 


MANUFACTURED BY 
THE JARECKI CHEMICAL CO. 
CINCINNATI, OHIO 


FOR FULL PARTICULARS APPLY TO 


ISAAC WINKLER & BROTHER, Sole Agents 
CINCINNATI, OHIO 


= 


TYPHOID TOLL 


GEORGE A. JOHNSON 


A Few Copies Still Available at the Secretary’s Office 


Established 1849 


Bingham & Taylor 
Buffalo, N. Y. 


Pater.tees and Manufacturers of the original 
Buffalo Pattern Screw Type Adjustable 
Service, Roadway and Valve Boxes, 


and all subsequent improvements 
Write for descriptive booklet and any particular 
information desired 
Bingham & Taylor 


W. P. Taylor Company, Successor 
Buffalo, N. Y. 
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CEMENT-LINED 


CAST 


EMENT-LINED cast iron pipe has been put on the market 

by the American Cast Iron Pipe Company, as a strong, 

smoothly lined water pipe that will give maximum rate of flow 
and will resist tuberculation. 


Hydraulic engineers have long felt a need for metal pipe, the 
interior surface of which under the worst conditions would re- 
main smooth with age. In Acipco cement-lined cast-iron pipe, 
this need is supplied, the coefficient of friction being very low, 
thereby making it possible to deliver maximum volumes of water 
through distribution systems after many years of service. 


Acipco cement-lined cast iron pipe are furnished in diameters 
from 2” to 24”. The lining is applied by a centrifugal motion 
and is approximately ;;” thick. Cement-lined pipe is suitable 
for many kinds of service. 


Acipco cement-lined cast-iron pipe is fully described in our 
illustrated catalogue No. 40, a copy of which will be sent on 
request. 


AMERICAN CAST IRON PIPE COMPANY 


BIRMINGHAM, ALA, 


BRANCH OFFICES IN PRINCIPAL CITIES 
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IMPORTANT 


HE Association has run short of cer- 
tain numbers of the Journal. Any 
members who are not interested in preserv- 
ing their back numbers for January and 
March, 1920 and 1922, and January, March, 
May and July, 1924, and are willing to re- 
turn same, will be acting to the benefit of 
the Association. 


AMERICAN WATER WORKS ASSN., 
170 Broadway, 
New York City. 
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Oily condensate before and after pass- 

ing through a Permutit Oil Removing 

Filter. Note crystal clearness of the 
filtered water. 

| (From an unretouched photograph) 


Crystal Clear Water 


Permutit Oil Removing Filters are 
| guaranteed to remove all oil from 
water whether it is in suspension or 
emulsion. Oily condensate is trans- 
formed to water as clear as crystal 
and perfect for boiler feed at a cost 
of less than 2 cents per 1,000 gallons. 
Furthermore, it is not necessary to 
renew the filtering material from time 
to time as in all other types of oil 
filters. 

Permutit Oil Removing Filters con- 
sist of a steel pressure filter filled 
with specially selected material. 
Under ordinary operating conditions 
the filters are washed every 24 to 48 


Oil Removing Filters 
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from Permutit Oil Removing Filters 


hours and are scoured once a month, 
by means of the operating valves 
located on the apparatus. 


All operations are controlled by the 
valves on the front of the filter and 
can be done by one man unaided in 
less than an hour. No loss of filter- 
ing material takes place, and many 
of these filters have been in operation 
for years without replacement. 


It will pay you to look into this 
subject further. Write for our valu- 
able booklet, “Saving Fuel and 
Repairs with Oil Free Feed Water.” 
No obligations—do it today. 


THE 
Permotir 
Company, 

440 Fourth Ave., N. Y. 


Please send me your 


\ i 
free book, “Saving Fuel and 
\ \~ Repairs with Oil Free Feed Water.” 
a 


: 

i 
| 
| 
| 

\ 
\ 
\ 

\ 

i 


58 


JOURNAL OF THE AMERICAN WATER WORKS ASSOCIATION 


DON’T FORGET THE 


GET A NEW MEMBER 
CAMPAIGN 


SEND FOR APPLICATION BLANKS 


AMERICAN WATER WORKS ASSOCIATION 


170 Broapway, NEw York City 
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PITTSBURGH METER CO. 


DISC - CURRENT - COMPOUND 
For Every Kind of Service 


The ARCTIC—a domestic 
service meter of the disc type, 
equipped with a cast iron bottom 
plate. This meter is especially 
designed for cold sections of the 
country but is adapted to warm 
sections as well. 


The TROPIC—An all bronze do- 
mestic service meter of the disc type, 
with the connection spuds attached 
to the lower case. This meter is es- 
pecially designed for warm sections of 
the country. 


These two meters are iden- 
tically the same excepting for 
the slight changes necessary 
to equip the ARCTIC with 
the frost breaking bottom 
plate. 


Both the ARCTIC and the 
TROPIC will be equipped with 
a COMPLETELY ENCLOSED intermediate train RUNNING IN OIL, if desived 


Write or wire nearest office for full and complete information 


PITTSBURGH METER CO. 


General Office and Works: 7600 Susquehanna St., Pittsburgh, Pa. 
SALES OFFICES 
New York Kansas City Seattle 
Chicago Columbia, S.C. Los Angeles 
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At 


Give 


Lock Joint Pipe Co. wee 
Established 1905 
14 Rutledge Ave., Ampere, New Jersey . N 


niorced 
Concrete Pipe 


for Higher Heaas 
AN INE 


| 
= 
\ 
| 
| 
i = - = 


JOURNAL OF THE AMERICAN WATER WORKS ASSOCIATION 61 


Does a Thick Tin Skin 
Protect a Water Meter? 


6 ke experience of thousands of users of Hersey Domestic Water 
Meters proves that the answer is Yes — emphatically, YES. 
Tinning protects the meter against corrosion. It adds years of life to meter ser- 
vice. It prevents premature decay. When accumulations occur they are much 
more easily removed from a tinned surface than from an untinned surface. Re- 
pairs are much less frequent and the work is much more easily accomplished. 
Dipping adds a much thicker coat of metal than any other process. Therefore Hersey 
Meters are dip tinned. It is slow and expensive, but it gives the best results. Dip tin- 
hing is an exclusive Hersey process. 

The BALANCED DISC PISTON which enables Hersey Meters to run for years without 
loss of registrationis another exclusive HERSEY feature found in no other meter. 

If performance determines your purchase of water meters, then you will want these ac- 
curate, dependable revenue computors to work for you. 


Hersey Manufacturing Company, South Boston, Mass. 


HERSEY 


NEW YORK, N. Y., 290 Broadway DALLAS, TEX., 2301 Griffin Street 
PORTLAND, OREGON, 475 Hoyt St. CHICAGO, ILL., 10 So. LaSalle St. 
PHILADELPHIA, PA., 314 Commercial Trust Bldg. SAN FRANCISCO, Cal., 690 Market St. 
ATLANTA, GA., 610 Citizens & Southern Bank Bldg. LOS ANGELES, Cal., 450 East Third St. 


Main Office and Works: Corner E and 2nd Sts., South Boston, Mass. 
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NEW YORK OFFICE 


DON’T FORGET 


that the Association has headquarters in New 
York City, where we are ready to be of service 
to members when possible. When in the City 
call at the office and make it your headquar- 
ters. Have your mail directed there if you 
have not made hotel reservations, and then 
come to the office for it, or advise where you 
wish it sent. Jot the address and telephone 
number down in your note book NOW, so as 
to have it when needed. 


AMERICAN WATER WORKS ASSOCIATION 


170 Broadway Telephone Cortlandt 7718 | 
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from a 
PARADON User 


The PARADON Chlo- 
rinator is daily 
demonstrating its 
exceptional mer- 
its at hundreds 
of installations 
at water and 
sewage plants 
and swim- 
ming pools in 
the United 
States and 
Canada. 


Our files con- 
tain letters from 
satisfied users 


in every section = 
of the country. Send for Literature 


PARADON ENGINEERING COMPANY 


Specialists in Chlorinating Apparatus for Water, 
Sewage and Swimming Pools 


27 SOUTH WASHINGTON PLACE LONG ISLAND CITY, N. Y. 


NOTE: PARADON supplies both dry feed and injector feed types of 
chlorinators. The injector type is licensed under the Wm. B. 
Bull Process, and Apparatus Patents. 
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Sullivan 220-Ft. Compressor 
Runs 4 Heavy Busters 


Philadelphia had a_ hurry-up 
concrete busting job todo. The 
contractors put on four of their 
heavy concrete breakers and ran 
them 24 hours a day with a Sulli- 
van 220-foot portable compressor. 


All four tools smashed away 
steadily at the street pavement, 
under 80 Ibs. pressure. Then came 
the concrete foundations of the 
elevated railroad (you know how 
hard that stuff is). Here the 
compressor kept three tools going. 


“Balanced-V”’ cylinders, vibra- 
tionless operation, and ‘‘Wafer” 
valves helped keep up the pres- 
sure. You'll say the concrete 
breakers must have been good 
ones.—They were—They were 
Sullivan ‘‘Busters.” 


SULLIVAN 
PORTABLE COMPRESSORS 


are built in capacities of 110 to 
320-cu. ft., driven by Buda gaso- 
line engine or by electric motor; 
mounted on steel wheels, rubber- 
tired trailers, skids, or ready for 
mounting on truck. Sullivan 
“Busters” are made in light and 
heavy models (48 and 75 Ibs.). 


A Sullivan compressor and a 
couple of “‘Busters’”’ will cut down 
your cost of removing concrete 
when you have pipes to repair. 


Write Today For These Catalogues 


Bulletin 4383-D 
Bulletin 4381-I 


Portable Compressors 
Concrete Breakers 


SULLIVAN MACHINERY COMPANY 


136 SOUTH MICHIGAN AVENUE, CHICAGO 
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IRON WORKS COMPANY 


(Incorporated 1870) 
BURLINGTON, IOWA, U.S. A. 


BUILDERS DUTY PUMPING ENGINES 


Murray High Duty Crank and Fly Wheel Pumping Engine, Opposed Type 


ENGINEERS, IRON FOUNDERS, BOILER-MAKERS 


MURRAY CORLISS AND UNA-FLOW ENGINES 


WATER-TUBE, FIRE-TUBE, & INTERNAL-FURNACE 
| BOILERS 


COMPLETE POWER PLANTS 
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TWELVE REASONS WHY 


YOU SHOULD USE 


FOR JOINTING C. L WATER MAINS. 


1—Durability. Leadite joints improve with age. Leadite was tested 
out for 10 years before it was placed on the market, and has now been 
commercialized for more than 15 years, giving ita life of over 25 years. 

9 No Caulking. Leadite joints require no caulking because the 

Leadite adheres to the pipe, making a water-tight onde 

3—Comparative Quantities. One pound of Leadite is equivalent to 
four pounds of lead because Leadite is so much lighter than lead. 

4—Labor Saving. Saves cau cha and digging of large bell-holes 
and reduces the cost of trenc ont to the rainimuns facilitating 
rapid completion of the work. 


6—Cost. It at least 50% to 75% ove wink 


6—Tools. Asno caulking is required, fewer tools are needed. 
7—Transportation. Considerable freight charges are saved because 


Leadite is Lael than lead, and therefore you move only one-fourth 


the weight of jointing material. 
&—Electrolysis. Leadite resists electrolysis. However, electrical 
° thawing apparatus may be used for thawing out frozen mains or 
services. 


9—Fuel. Saves fuel because you melt only one pound of material instead 

of four and not as much heat is required to melt Leadite as is needed 

_ to melt lead, Leadite will not explode or splutter when poured into 
wet or damp joints. 


10—Delivery. We can make prompt shipments, 


11—Damage Suits. Claims for damages caused by joints blowing out 
are prevented because Leadite joints will not Rise out under any 


« 


pressure. \ 
12—Users, Pro ve water works al! over the country use Leadite 
thousands of miles of pipe jointed with Leadite service. 


Leadite is the pioneer self-caulking substitute for pig lead. 
Be sure it is Leadite, and accept no imitations. es 


THE LEADITE COMPANY, hic. 
LAND TITLE BLDG. ; PHILADELPHIA 
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“Mathews” (REG. U. 8. PAT. OFF.) 
Fire Hydrants 


The Recognized Standard 


Made in Standard 
and High Pressure Types 


F Prook—= 
Positively Automatically Drained— 
Always Dependable 


GATE VALVES 
All Purposes 


CAST IRON PIPE 
and 


FITTINGS 


R. D WOOD & C0 


ESTABLISHED 1803 


PHILADELPHIA, PA. 
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